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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACQOB) 


Editor’s Comments 


Receivers 

One thing that I’ve learned by experimenting 
with receiver design over the last 30 years is how 
easy it is to build a receiver — a lousy receiver! In ——eq} 
this issue Mike Bohn (KG7TR) describes, in part 
1 of his new article, a beautiful homebrew HF 
receiver that is based partly on Collins 75S architecture, but with design ideas that 
are quite unique. This article begins on page 30 and will conclude next month. 
West Coast MRCG Annual Meet 

Directly below is information on the annual MRCG meet in California that is 
growing in popularity each year. Next month, we hope to have some information 
on a new MRCG group that it forming for collectors in the US Midwest. 

73, Keep Those Filaments Lit! NODMS 


23"! Annual West Coast Military Radio Collector’s 
Group Meet 
¢ Friday and Saturday May 4 - 5, 2018 
¢ Held at the NCO Club , Camp San Luis Obispo, California 
¢ Displays-Operating events-Presentations-Swap meet 
° More info at http://www.mrcgwest.org (To be updated as more details 
become available.) 
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A Back Pack for the HG-10B VFO 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym1@gmail.com 


Background 

The Heathkit HG-10 was first 
produced in 1961 to match the DX-60 
cabinet and it ended production in 1966. 
The first units were labeled “HG-10” 
and no “A” versions were ever produced’. 

The HG-10B was introduced in 1967 
and in production until 1976. The last 
selling price was $37.95. If you are 
searching for this VFO today expect to 
pay from $75 to $100. 


© 


FUNCTION 


Figure 1: The familiar front-panel view of the HG-10B shows the new power switch. 


‘The VFO uses two tubes, an 0B2 
voltage regulator and a 6CH§8 triode/ 
pentode?. The 6CH8 spent most of its 
life in TV service and won't be found in 
your common tube junk box. The tube is 
still available on eBay for less than four 
dollars. | 

The VFO circuit is a Clapp oscillator 
with a cathode-follower output. The RF 
output is 5 volts RMS into a 50k (or 
higher) load and is enough to drive many 
vintage and home-brew transmitters or 
amplifiers. It is capable of either grid- 
block or cathode keying. 

VFO Modification 

Modifications to the HG-10B VFO 


In this view, the power switch isn’t obvious and could be missed by the untrained eye. 
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Figure 2: The lower-left front-panel screw was removed and the hole drilled to mount 
the AC power switch. The switch wires clear the bottom plate but the area above the 
wires was covered with fish paper for added safety. 


are simple and easily restored to stock if 
needed. Locating a place for the AC power 
switch delayed this project several months 
because I just couldn’t make a decision. 
Not wanting to drill another hole in the 
front panel, there were two options. The 
“Function” switch could be replaced with 
the proper wafer, or I might drill out the 
lower-left-hand panel-mounting hole. 

As you can see, the mounting hole was 
drilled out to 0.230" to accommodate 

‘the miniature toggle switch. The switch 
selected is rated for 125 VAC. To allow 
the switch’s installation, a small portion 
of the thick aluminum chassis was 
removed with a micro cutting saw. 

The rear panel’s hard plastic strain 
relief was removed, the octal plug was 
unsoldered, then the shell was removed. 
This allowed the installation of a rubber 
grommet in the chassis hole that was left 
by *tae “plastic ‘strain relief” A 
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two conductor cable was connected to 
the new AC switch and routed though 
the rubber grommet. The new cable must 
be the same length as the stock cable. 

To reinstall the 8 pin octal plug, it is 
best to clear out all solder from the pins. 
Slide the plug’s shell over the two cables 
and resolder the cable wires to the plug. 
Connect the wires as follows: 
¢ black wire to pin #1, 
¢ white wire to pin #2, 
° red wire to pin #4, 
* green wire to pin #8, 
* use pins #5 and #7 for the AC wires. 

There are several unused pins for the 
new AC cable — just pick two. 

The Back Pack Circuit 

The back pack power supply is very 
simple and easy to construct. The 
transformer has a center tapped secondary 
with a voltage rating of 125-0-125 anda 
current rating of 25 mA. This rating is 
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Figure 3: A very simple power supply is all that is required for the VFO. Pins 5 and 
7 were selected for the AC switch from the several unused pins. The PD-10 rectifier 
is a diode pack but discrete diode rectifiers will also work fine. 


Figure 4: The Back Pack is securely mounted to the steel cover. The two power cables 


are spiral-wound with plastic ties. The octal plug is easily removed and can be plugged 


into a DX-60. 


for 115 VAC input. The measured RMS 
output with no load was 283 volts due to 
the 120 VAC input. 

The ivr. prescmts ‘a wlodd ot 
approximately 25 mA. This level of 
current pulled the secondary voltage 
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slightly but is satisfactory for this 
application. 

A diode rectifier pack was used but 
individual diodes would work just fine. 
The filter capacitors are rated for 450 
volts but 350 volt units would have 
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Figure 5: There is ample space inside the Bud box for mounting the power supply parts. 
A multi-terminal strip aids in the construction. 


worked just fine as the loaded B+ is only 
315 volts. 

The power supply is mounted into a 
Bud box (#CU-2106A) that measures 
bia ga 2-1/8" The “U" portion’ of 
the box is mounted to the rear of the steel 
cabinet shell in four places. The entire 
power supply is mounted into the other 
part of the box. | 

Final Comments 

Over the years I’ve spent many hours 
bench testing and using several VFOs. 
These included two VF-1s, two HG- 
10Bs, and the EF Johnson VFO. Also 
included were two home-brew, single- 
band VFOs that used the Vackar circuit. 
Test results for cold start warm-up time 
vs. frequency, and also time vs. long- 
term frequency drift showed the HG- 
10B to be superior to the VF-1s and the 
EFJ VFO. The two Vackar VFOs 
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exceeded the HG-10B in both 
characteristics. 

One may question why the back pack 
power supply was necessary. The answer 
to that question is simple. My shack 
contains a DX-60 plus several home- 
brew transmitters and amplifiers. 
Previous to making the back pack, the 
power supply for the HG-10B was 
configured on a large chassis. By placing 
the back pack on the rear of the VFO 
made a lot of sense and now I have the 
best of both worlds. The VFO is a simple 
plug-and-play between the DX-G60 and 
the home-brew gear. 

References: 

1. Chuck Penson, WA7ZZL, Heathkit 
Guide to Amateur Products, 1995 

2. RCA Receiving Tube Manual RC- 
23, August 1984 

ER 
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The Pine-Board-Plus Transmitter 


By David Vandenburg, WA8DOF 
40 Station Rd 

Gwinn, MI 

49841-8703 


Introduction 

Now, isn’t that just like a ham? Take a 
simple, elegant, great working piece of 
equipment and jazz it up for no other 
reason than he can. Yup—I plead guilty. 
Please allow me to explain. 

I am sure that most of you are familiar 
with Bob Heil’s Pine Board Transmitter 
that he featured on “Ham Nation” and in 
a recent issue of QST. Well, I saw that 
little rig and just had to throw one 
together. 

I admit, I had some doubts about the 
design. For example, I have never been a 


big fan of Heising modulation, even 
though it has been used successfully 
forever (anyone remember the Globe 
Scout?), as | was always told that it was 
hard to obtain 100 percent modulation. 
In addition, I have always preferred a “pi 
network” impedance matching scheme 
for harmonic attenuation, instead of the 
“L” matching network Bob used. But, to 
make a long story short, I built one, the 
tig worked great, and | received some 
excellent signal reports. I was simply 
amazed at how well 5 watts would work 
(when the “Propagation Gods” were 
smiling, of course). I figured that since it 
worked so well, I just had to screw with 
it. | added a couple of things I thought it 
should have, deleted some things I felt to 
be unnecessary, and put the whole mess 


pees Sy ii ip wll 


Figure 1: This is a front 34 view of the attractive Pine Board Plus rig. 
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in a single box. This article is the result of 
my work. 
Circuit Description 

In figure 2, The RF section of the 
transmitter is a single 6AG7 tube 
configured as a modified Pierce crystal- 
controlled oscillator. This circuit has been 
around longer than I have (which makes 
it very, very old) so it is a tried and true 
performer. In this circuit, the screen grid 
is used as the “plate” in the oscillator 
section, which is “electron coupled” into 
the cathode- plate circuit. This coupling 
minimizes frequency changes with 
changing load conditions and minimizes 
“wobulation” (an old term for frequency 
modulation) when the tube is modulated. 

Excitation is controlled by the 100 pF 
capacitor between the screen grid and the 
cathode. Some of the old handbooks 
recommended the use of a 220 pF mica 
compression trimmer here so the 
capacitance could be adjusted to optimize 


keying and accommodate sluggish 
A 


crystals. I have found that a 100 pF disc 
results in clean keying on both 80 and 40 
meters with the crystals I have tried. Your | 
mileage may vary, and if you have crystals 
that do not seem to oscillate readily, try 
changing the value of this capacitor. 

The 6AG7 is amplitude modulated by 
a 6V6 tube operating as a Class A Heising 
modulator. Heising modulation has been 
around for a long time, and is best suited 
for very low power applications. Audio 
from the speech amplifier changes the 
current flowing through the modulator 
tube (the 6V6). As this current changes 
the inductance of the Heising choke (L1) 
tries to maintain the total current flow 
which causes a corresponding change in 
the voltage to the plate and screen of the 
6AG7. This modulates the 6GAG7 very 
well and, as I said, sounds pretty good for 
such a simple system. The 4 Henry choke 
is not critical. I tried a 12 Henry filter 
choke and it performed about the same. 
Again, use what you have! 

The speech 
amplifier 
circuit is also 
a time-tested, 
p t oom eon 
performer. 
You can find 
this circuit in 
Most) any 
handbook 
dating back 
to the Middle 
Ages (well, 
maybe not 
quite that far 
back) and it 
uses a 12AX7 
dual triode. It 
has. ample 
power to 


drive the 


Figure 3: There is plenty of room underneath for component access! 
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6V6/6AG7 RF section to very close to 
100 percent modulation. 

This section is powered from the main 
B+ line through a pair of 33-k, 1-watt 
resistors configured as a voltage divider. 
The whole speech amplifier section only 
draws a few milliamps, so this system 
works well. 

The power supply section is also 
conventional. I found a_ power 
transformer in the junk box that produced 
about 300 volts either side of the center 
tap and had a 6.3 volt winding for the 
filaments. I dropped it on my foot (by 
accident) and it really hurt, so I figured 
that it has the necessary current rating. I 
used a pair of 1N4007 diodes in a full 
wave rectifier and a capacitor-input filter 
circuit. I did not have room for a filter 
choke so I used a 100-ohm, 5-watt resistor 
- instead. It probably has some ripple, but 
the note on CW is clean and no one has 
reported any hum on the audio, so as 
they say “If it ain’t broke, don’t fix it!” 
The power supply section provides about 
400 volts under load. Yeah I know, this is 
well above the ratings for the GAG7 and 
G6V6 tubes, but they seem to be holding 
up well (and are cheaper than dirt at most 
swaps). If “over-volting” (is that even a 
word?) these tubes make you nervous, 
use a smaller transformer. I found a 50- 
k, 10-watt resistor under my workbench 
and figured that it would make a good 
bleeder. It will discharge the filter caps in 
a few seconds and has not made any 
smoke, so it must be satisfactory. 

Construction Details 

I think that all the photos in the figures 
show the construction pretty well. I have 
the capability to bend aluminum to form 
a box chassis but often like to keep things 
simple and build with flat stock. The 
chassis consists of an 8 inch by 10 inch 
piece of aluminum plate screwed to a 


couple of 2 %-inch by 8 inch by 5/8-inch 
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thick scraps of wood. The front panel is 
a 6 inch by 10-inch piece of an old stop 
sign and the back panel is a 2-¥2 inch by 
10 inch piece of the same stuff. I varnished 
the wood side rails and gave the front and 
back panels a coat of “rattle can” grey. 
The side braces are scraps of aluminum 
that I bent up in a bench vise. The labels 
are simply typed up ona “word processor” 
program, printed on transparent mailing 
labels, trimmed to size, and stuck on. A 
coat of clear lacquer over the top would 
be a good idea, and I may do it someday. 

The 6GAG7 plate and screen draw about 
30 mA of current so I found a 0 - 50 mA 
meter in my stash. A 0 - 100 mA, or even 
a0 - 150 mA meter, would do as well. I 
just wanted to be able to measure the 
cathode current and dip the final output 
network. 

The “tank coil” is a piece of Air-Dux 
from some long forgotten source. You 
need about 26 wH of inductance to 
operate on 80 meters and a little over half 
that for 40. My coil consists of 36 turns 
of number 16 wire, 10 turns-per-inch, 
with a diameter of 2 inches. It measures 
about 28 pH. Again, use what you have 
(or can scrounge) or wind about 45 turns 
of number 16 bare wire on an empty 
toilet paper roll. I suppose you could also 
buy a piece of Air-Dux, but what’s the 
fun in that? 

In my mind, the bottom line is to 
improvise and use what you can scrounge 
or barter from your friends. In may not 
look as pretty as some commercial made 
gear, but it isa lot of fun and this is just 
a hobby after all! 

The layout is not too critical but I 
would try to minimize the length of the 
RF wiring as much as possible. If you 
keep the 6AG7 near the front panel, the 
crystal socket wiring is shorter. Similarly, 
keeping the 12AX7 speech amplifier near 
the panel shortens the microphone and 
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gain control leads. | 
used shielded wire for 
the longer audio leads 
to minimize hum 
pickup. Just use some 
common sense and 
strive for a neat layout 
and you will be fine. 
Keeping the power 
transformer away from 
the audio circuits is also 
a good idea. 

You may be 
wondering about the 
octal socket mounted 
on the rear panel, as it 
has nothing connected 
to it. lama firm believer 
that a homebrew 
project is never finished 
and the socket is there 
to facilitate additions 
and modifications in the 
future. For example, I 
may want to build a 
matching VFO, or use 
the transmitter 
switching to control an 
antenna change-over 
relay.) a. reaeiver,yoria 
linear amplifier some 
day, and it was easier to 
mount it before the 
components were 
installed and the wiring 
complete. Besides, I said 
I wanted to complicate 
things! 

Summary of Changes 
from Bob’s Rig 


I would encourage you to read Bob’s 
article in QST as it is well written and 
contains a lot of information. Although 
the basic circuit I used is the same, I did 
make some changes which should be very 


apparent from the schematic. For 
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Figure 5: This rear view shows the connectors. 


example, I added a switch (S2) to remove 
the B+ from the speech amplifier and 
modulator, as well as bypass the Heising 
choke (L1) when operating in the CW 
mode. Since the 6V6 is running Class A, 


I saw no reason for it to consume power 
April 2018 


when I do not want to modulate the 
transmitter. 

You will also note that I added a 2.5 
mH RFE choke from the antenna terminal 
to ground. I consider this to be a safety 
feature as it will short the power supply 
to eround, blowing the fuse, should the 
500 pF coupling capacitor short. This is 
to prevent placing 400 volts on the 
antenna lead. 

I also eliminated the components for 
“tone control” in the speech amp, as well 
as the RF choke Bob used in the 
microphone lead. 

_LTadded a meter to measure the cathode 
current of the GAG7 and also added a 4- 
inch phone jack in the cathode circuit of 
the 6AG7 for the key. 

Performance and Evaluation 

As I said earlier, the rig works very well 
~and signal reports have been excellent. 
With 400 volts on the plate the 
transmitter loads to about 30 mA. This 
equates to 12 watts DC input and I 
measure a little over 5 watts out. This 
means the tube is dissipating 7 watts and 
while my trusty RCA tube manual says 
the GAG7 can dissipate 9 watts, I try to 
keep my AM transmissions reasonable. 
CW should not be a problem as the tube 
is cooling whenever the key is not 
depressed. I have not noticed any signs of 
overheating and when I touch the tube 
with my finger I do not smell BBQ. I 
consider that to be a good thing! 

If conditions are not great, I run the 
output through my Heath SB-220 linear 
amplifier. This gives me about 50 watts 
of carrier. 

I do not: have the equipment to 
accurately measure the percentage of 
modulation, but looking at the waveforms 
on the monitor scope indicate that | am 
getting close to 100 percent. No one has 
mentioned any distortion or splatter. One 
of these days I will talk to someone that 
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can analyze the signal down to a gnat’s 
belly button and I will find out more. 

Being a very simple transmitter, it does 
have a couple of minor faults, however. I 
mentioned that the “electron coupling” 
of the oscillator to the output circuits 
tends to minimize frequency excursions, 
Bute@there is stillisome incidental 
wobulation. It is not really noticeable, 
but can be detected if you look for it. 
Actually I would be very surprised if it 
wasn’t there. We have known for years 
that modulating an oscillator can lead to 
bad things. 

In addition, my homebrew spectrum 
analyzer shows the second harmonic only 
down 35 dB from the fundamental. The 
third harmonic is about 50 dBc. Just for 
erins I temporarily reconfigured the 
output as a “pi network” and harmonic 
suppression improved by 5 to 8 dB. | 
decided it was not worth the effort and 
complexity to install the “pi network” 
permanently as after I run the signal 
through my antenna matching unit and 
feed it into a resonate antenna I doubt 
the harmonics can be heard next door. 
Besides, I did not leave room in the 
chassis for the extra variable capacitor. 

If you wish to operate the rig on 40 
meters, simply short out about 14 turns 
of the coil, plug in a 40 meter crystal, and 
go for it. Operation was about the same 
as on 80 meters. 

Conclusion 

Well, there you have it sports fans, 
another goofball’s attempt to complicate 
the simple and make a mountain out of a 
molehill, and all just for fun. If you have 
any questions or comments, please drop 
me an email. Keep those soldering irons 
hot and I hope to work you on 75 meters 


AM. 
ER 
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Alignment of the Collins Radio 75A-4 Main VFO 


By George Stevens, WOATA 
Longmont, CO 
w0atal947@gmail.com 


Introduction 

Collins Radio, about 1957, was an 
exciting place to work. The 75A-4 and 
KWS-1 were in full swing. Also, unknown 
to most of you, the S- line was being 
developed and would soon be announced. 

I was the Production Engineer for the 
75A-4 and was responsible for the Test 
Methods Specifications. It is available 
through Electric Radio in the Collins 75- 
4 Modification Compendium. 

To better familiarize myself, I was in 
the process of building my own 75A-4 
from purchased parts and pieces. One of 
the most difficult to build was the 70E- 
24 VEO. The following description is 
how I did the alignment at my home in 
Cedar Rapids. You might want to put 


— 


ely 


this information in your A4 archives. 
VFO Alignment 

To begin with: 

NEVER MODIFY the VFO COIL, 
PERIOD! NEVER SEPARATE the 
COIL from the SLUG, which are a 

FACTORY MATCHED PAIR. 

1. Mount the VFO ina 75A-4 receiver 
with the aluminum can in place but 
without the rubber ring or the three 
holding screws. Take the can off and 
secure the main body of the VFO to a 
convenient spot in a horizontal position 
so that it cannot turn when the main dial 
is turned. The rear end of the VFO must 
be free so that the shield can is easily 
removed for each frequency 
measurement. 

2. If the unit is new or is being rebuilt, 
loosen the front stack nut and place all 
stack shims at a mid-center position, left 


Figure 1: This is a 70H-1 


2 PTO from an R-390A. It’s function and construction is 


almost the same as in the 75A-4’s 70E-24 VFO assembly, as described in the text. 
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Figure 2: Close-up view of the moveable PTO slug, the cam follower and roller, and 
the cam stack shims that makes minute changes in the rotational position of the slug’s 
position. 


and right. [Figure 2] Place the shield can on the unit. Turn the 


3. Turn the main frequency dial to 1.6 
MHz. Tighten one set screw on the 
oscillator side of the Oldham coupler. 
Loosen the set screw on the opposite side. 


Oldham coupler and VFO shaft by hand 
until a radio station at 1600 kHz in your 
area, or modern signal generator at 1600 
kHz, is heard. Fasten one set screw on the 


PASS BAND 
Ws TUNING 


[r0E-24 OSCILLATOR 
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Figure 4: Schematic of the 75A-4 VFO Assembly 
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receiver side. 

4. Turn the crystal calibrator on and 
zero beat to the 1600 signal. Turn on 
BFO and adjust it for zero beat. 

5. Turn main receiver dial to 2.5 MHz. 
Note how far off the calibrator is versus 
dial-zero. 

6. Find the trimmer on the VFO [L200 
on the figure 4 schematic] and adjust it 
to zero beat at 2.5 MHz. This not unlike 
how you would align an AM broadcast 
receiver. 

7. Turn receiver to 1.5 MHz. Loosen 
coupler on the dial side and set to 1.5 
MHz. Tighten coupler and return to 2.5 
MHz. Again adjust the trimmer to exactly 


Figure 4: The cover screw for the end- 
point adjustment in the 70H-12 PTO is 
at the left in the highlight area. 


| 


Figure 5: Close-up View of the Series- 
Tuned End-Point Trimmer Coil 
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2.5. Repeat until no improvement is 
made. Check one end of the dial to the 
other noting how far off each 100 kHz 
note is heard. If the maximum deviation 
is 1500 CPS or less, assume it is good. 
Plot a curve of the 100 kHz points. 
Proceed, IF THE CURVEIS SMOOTH. 

8. Check the wire going to the top of 
the trimmer and bend as far away as 
possible without touching the side 
supports or corrector stack, Replace can. 

9. Recheck end points and re-bend 
SLIGHTLY the above wire. 

Run another 100 kHz curve. There 
should not be more than a 1500 CPS 
deviation. Tune receiver to one end of 
the dial or the other. We will now adjust 
each frequency: between the 50 kHz 
points. Measure each time with the can 
installed on the assembly. 

10. Loosen, slightly, the screw holding 
the multiple small shims that the slug 
rack rollers ride on. Slightly tap the slug 
rack roller to move the shims, touching 
the rollers left or right until zero beat is 
heard. This may throw the ends off a 
little, but correct this later. Replace can 
EACH time. 

11. Move forward to the next 50 kHz 
point and tap the roller until zero beat is 
heard. Keep moving to each 50 kHz 
point and move only the TOUCHING 
shims as necessary. Check with can ON. 
Repeat if necessary. Tighten the screw- 
holding shims but do not over tighten. 

12. Apply a very light application of 
good lithium grease on the shims, to 
avoid wear and insure smoothness. Put 
the “O” ring on and replace the three 
small screws. 

13. Check end points and frequency at 
50 kHz points with the can ON. Realize 
that aging will affect everything you have 
done. How accurate you want or need is 
up to you. Good luck! 

This information was recorded in 1957 


at Cedar Rapid, Iowa. 
Ett 
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Gene Senti on his 75A-4 Receiver Design and 
PTO Development at Collins Radio Company 


An Interview with Collins Engineer Eugene Senti 
(WGROW, SK), September 21, 1991 


By Ray Osterwald, NODMS 
Ray@ERmag.com 


Introduction 

Mr. Gene Senti was a Collins project 
engineer that designed the 75A-4. I 
interviewed him by telephone September 
21, 1991, in preparation for a series of 
early articles that I was writing for ER, 
which ran in numbers 30 and 38 on the 
Collins PTO, and in ER #46 that was a 
multi—part series about the Collins A- 
' Line receivers. Some of this interview 
was paraphrased for use in my earlier 
articles, but most of it is new to ER. 


Senti: “Well, it has been a lot of years, 
and it’s been about 35 since I worked on 
any of that stuff. I was Project Engineer 
on the 75A-4, so I’m real familiar with 
that and, ah, also worked on a military 
receiver — the R392. The main thing 
about the R392 — I don’t know if you are 
aware of it or not — was that the highest 


voltage in it was 28 volts. They used 28 
volts on the filament, the screen, and the 
_ plate. 
transistorized radio!” 

Osterwald: “I bet that was a little tough 
to get that working!” 

Senti: “Yeah, there was a special line of 
tubes that was developed just for that 
job, some triodes, some pentodes, and, 
ah, some output beam tubes, and that 
horrible mechanical mess that was called 
a slug rack was also in there running each 


This was sort of a preliminary 
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slug rack up and down at a 2:1 ratio. 
Plus, it had a differential, which fed in 
some information from both the PTO 
and the bandswitch, so it was exactly the 
same frequency block diagram as the R— 
390, except that the whole thing, the 
panel, was about, oh, maybe one foot 
square and maybe it was 14 inches deep 
and very rugged, and intended to be used 
in jeeps, in fact I witnessed an air drop of 
the R-392 and the T-195 companion 
transmitter at Fort Bragg from an 
airplane—they dropped the jeep and 
everything with the radio equipment in it 
and it landed on the ground, and they 
turned the radio on and talked back to 
base.” 

Osterwald: “That must have confirmed 
the contract.” | 

Senti: “Yeah, that was one of the high 
points of my life,” 

Osterwald: “My A-4 is quite a receiver.” 

Senti: “That to me is, I feel that it was 
the best ham receiver that Collins put 
out.” 

Osterwald: “I was a little disappointed 
with the original 32S-1 S-Line.” 

Senti: “Yeah, well we were trying to do 
too many other things with it, we had to 
cut the frequency range down, and add 
more bands, and of course add sideband, 
and it was a transceiver. It had more 
compromises, but if you can tolerate a 
big old black box, that old 75A-4 was the 


one that would get my vote.” 
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Osterwald: “Were there any specific 


design goals when you started developing 
the A-4?” 

Senti: “Well, we wanted a receiver that 
would work good on sideband.” 

Osterwald: “Was Mr. Collins looking 
for a receiver he could spin off to the 
military, or was it developed specifically 
for hams?” 

Senti: “I’m not sure. The 51J series of 
receivers was very similar, but they didn’t 
have sideband capability, though. They 
were crystal controlled with a one 
megacycle PTO that was more like the 
75A2s and 3s. Then the 4, it was a spin- 
off to be primarily a good receiver on 
single sideband. It’s gota product detector 
and special attention paid to linearity 
here and there.” 

Osterwald: “Was there ever a 74A 
receiver?” 

Senti: “No. The 75A—1 was, let’s see, 
Tmalittle fuzzy here, there was a receiver 
that in the real early stages that had six 
plastic Lucite bars that were lighted one 
atatime foreach band, do you remember 
that one?” 

Osterwald: “Yes, I do.” 

Senti: “That was really the first of the 
ham receivers; I think that was the A-I, 
though I’m not sure.” 

Osterwald: “It was pretty much similar 
to the 52Vsi | 

Senti: “Yeah, it was pretty much the 
companion receiver for the 32V, it hada 
dial as I recall similar to the 32Vs. That 
was designed by Lou Couillard, who is 
passed away. He at one time was my 
boss.” 

Osterwald: “As the designer of the 75A- 
4, is there anything that you would like 
me to especially to include in the articles?” 

Senti: “I can’t think of anything right 
off the start. When you're working on a 
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receiver you spend an awful lot of time in 
the screen room.” 

Osterwald: “What was the toughest 
obstacle you overcame when you finally 
got a design you liked?” 

Senti: “Oh, getting Mr. Collins’ OK 
on it! He was very active in the design; he 
knew what was going on every day. He 
was looking over your shoulder, and we 
were talking to him, and he’d try the 
equipment out at his house, he had a real 
nice ham shack out there, nice beam 
antennas, and | spent many an evening 
out at his house making changes that he 
wanted to suggest: try this, or lets move 
this over there, or that type of thing.” 

Osterwald: “How many prototypes 
were there?” 

Senti: Generally we d build one or two. 
Well, we'd build what we call an 
engineering breadboard. It was pretty 
shaggy looking: resistors pasted on 
resistors to get things zeroed in, and then 
wed build maybe two engineering 
models, which had basically the same 
circuit as the breadboard, but were 
prettier to look at, nice enough we could 
take some pictures of them for advertising 
brochures and so forth. Quite often we'd 
build a pilot run in the factory of oh, 
maybe 20 to fifty units. Quite often these 
then were sent out to our various dealers 
and friends of Mr. Collins for evaluation. 
They'd use them for several weeks and 
make comments about them. Also any 
problems that showed up during that 
pre-production run got taken care of, 
and then generally we'd build them maybe 
a thousand at a time on most of the ham 
gear. That was done in a little factory 
about twenty miles out of Cedar Rapids, 
a little farming community called 
Animosa. The stuff was put together by 
mostly farm gals that knew how to give 
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you a day’s work for a day’s pay. They 
were very good people and very 
conscientious and did nice jobs. The ham 
gear was built out at this place right to the 
bitter end. As soon as Rockwell took over 
they figured this is just a loss leader — 
were going to drop it — and start on 
military and that kind of stuff. So they 
dropped the ham gear just like a hot 
potato, and they kept the service 
department going for a year or so, and 
then they dropped it too. I pity the poor 
guys out in the field who don't have any 
connections and have to scrounge parts. 
I see the price in magazines of what 
they’re asking for these parts and it’s 
sometimes as much as the equipment 
cost new!” 

Osterwald: “I'd also like to talk about 

the Collins PTOs.” 
~  Senti: “I worked on the 70E-8, which 
was the one used in most all the ham 
pears 

Osterwald: “How did you go about 
calibrating those when they were new?” 

Senti: “Well, we used NPO and 
negative temperature coefficient 
capacitors for compensating for the drift. 
The calibration of the dial was done with 
that washer stack in there, you know the 
slotted washers? Are you familiar with 
the inside of one of the things?” 

Osterwald: “Yes I am. 

Senti: “Well, that was done by 
loosening that stack and you'd turn the 
lead screw one whole turn and listen for 
a calibrate point beating against a crystal 
standard and you'd tap that washer stack 
one way or the other until it was zero 
beat, and then you'd move on to the next 
point.” 

Osterwald: “Well, you sure couldn't 
get that very loose.” 

Senti: “There is a tightening screw that 
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runs through the whole washer stack and 
you'd loosen it up enough that you could 
slide those washers, and then when you 
got done you would tighten it back up 
again. The PTO was sealed; I was never 
real pleased with the method of sealing. 
It was just kinda painted with Glyptol— 
which is a sort of varnish—and it did sorta 
keep them from getting moisture in and 
then we also used that silica gel capsule 
screwed into the top. We found that 
those things were being used in aircraft 
engines when they were being stored or 
mothballed. They would take the spark 
plugs out and screw those silica gel things 
in instead of spark plugs and that would 
keep moisture out of the cylinders in the 
aircraft engines. So we got a bunch of 
those things and started screwing them 
into the oscillator to soak up any moisture 
that was sucked in just by breathing air. 
It would help some, but over a long 
period of time they would eventually 
pick up some moisture and drift a little 
bit. But they were pretty damn good!” 

Osterwald: “Would you recommend 
baking those silica tubes?” 

Senti: “When they turn pink they can 
be baked to dry them out again and then 
they'll turn blue, but you’ve got to be 
kind of careful or you'll melt the plastic. 
Or you can put the whole PTO into an 
oven that’s not very warm, maybe 140 
degrees or something like that, and it 
probably wouldn’t hurt anything.” 

Osterwald: “Did 
temperature cycling during production?” 

Senti: “During the development stage 
we did. In production test, I don’t recall 
whether they 100% temperature cycled 


you do any 


them or not. You could run a temperature 
run on them and see how much they 
drifted, and then we knew that if it drifted 
500 cycles we'd have to put in a certain 
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negative temperature 
compensating capacitor to bring it back 
close to zero. So there was some of that 
work done, but I’m not sure whether it 
was done 100% or whether It was just 
spot checked in production.” 

Osterwald: “Could you recommend 
any procedure a guy could use today to 
work on those, because in a lot of them, 
they have aged and the end—points won't 
bring them back into line.” 

Senti: “You can’t pull it back in?” 

Osterwald: “No.” 

Senti: “I would think that maybe a 
long-term, like overnight, baking at a 
real mild temperature, or maybe even 
more than that, maybe a couple of days at 
a 125 or 140 degrees, or something like 
that, well below the boiling point, and I 
don’t think you'd melt any of the parts 
that are in there. As I say it’s been a while 
since I’ve had my hands in them; I’m 74 
years old and things are getting kind of 
dim!” 

Osterwald: “Do you think we would 
have any trouble loosening those cam 
stacks if it would be necessary to adjust 
linearity?” 

Senti: “I don’t think it would be 
necessary. You see, we were able to get 
very close to a linear frequency—versus— 
rotation by variable pitching that coil, 
and those just made up the difference 
that you couldn’t quite get on the coil 
winding machine, or differences in wire 
diameter, or the coil diameter. Once that 
cam stack is calibrated to that particular 
coil I don’t know that there is anything 
that’s going to change enough that would 
lead you to have to mess with it. But I 
don’t see any problem because as I recall 
the stack was about an inch and a half or 
two inches long and it had a threaded 
screw that run lengthways thru the stack. 
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coefficient 


Then there is the cam follower that moved 
in and out with those wiggly washers. 
Let’s see... The main stability item in the 
thing also was that sealed ceramic 
condenser, the tank capacitor, it was 
about 500 pF, or something like that. 
But they generally stayed pretty good. I 
would think what once the oscillator was 
calibrated and so forth, that those things 
wouldn’t age or change very much. My 
current ham gear isa KWM-2 and a 30- 
Land the PTO in that KWM-2, I don’t 
think I’ve had to move the hairline than 
1-% kc in about 25-30 years. I've never 
had to retouch the end points. Of course, 
that had a coil, that we wound the 
variable—pitch coil on a steel mandrel 
and then molded the form to the variable- 
pitch coil while it was still on the mandrel 
and this molding compound had ground- 
up quartz in it so it was quite stable from 
a temperature standpoint. There wasn't 
any drift after it was molded then the 
mandrel was pushed out so you, in effect, 
have the variable-pitch coil wound on 
the inside of the coil form.” 

Osterwald: “Did you come up with 
that at Collins?” 

Senti: “Yes, that was a Collins 
development. The fact that you didn't 
have any coil form material between the 


wire of the coil and the slug gave you 
excellent temperature and long-term 
stability. And also those turns didn’t 
move either; they stayed where they were 
put! But there the precision of the winding 
had to be pretty good because there was 
no washer stack on that. We depended 
entirely on the accuracy of the winding 
machine.” 

Osterwald: “Well, it sounds like every 
one of those was just about hand built.” 

Senti: “Yes, just about. It had the 
advantage that those bands only had to 
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go 200 kc, where the 70E-8 went, I 
think, went 1000 kc. So it was a little 
easier to make a coil that would track 
linear for 200 kc. Rather than for a 
thousand.” 

Osterwald: “In production, did you do 
that work yourself?” 

Senti: “We did it all ourselves.” 

Osterwald: “In the engineering 
department?” 

Senti: “We had a coil winding 
department that must of had fifty winding 
machines. We used variable pitch coils in 
the front end coils of our ham receivers, 
and our commercial receivers too. They 
were all slug—tuned and linear. So we had 
a lot of expertise in how to wind coils.” 

Osterwald: “Did Mr. Collins hire 
technicians to do that?” 

Senti: “It was done by women mostly 
- that had lots of experience. The variable— 
pitching was done with precision cams 
that had been cut in the lab. As we would 
develop a coil, we would wind maybe 2% 
turns at 7 turns-per-inch, and then the 
next 242 turns would be at 8 turns-per- 
inch is how we developed a coil. Then we 
would run it in a oscillator, and if the 
frequency deviation went a certain way 
we would add or subtract turns or change 
the pitch slightly. And once we got that 
data, that was a long, time-consuming 
process, we could cut a cam, a steel cam, 
that would move the wire guide on a coil 
winding machine and we could crank 
those things out like popcorn, and every 
one exactly alike. The fact that who was 
running the machine was no big deal. 
The main thing was the poor guy back in 
the lab that had to wind fifty coils in 
order to get one that worked! 

Osterwald: “Were they Collins coil- 
winding machines, or were they bought 
somewhere else?” 
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Senti: “I think they were a commercial 


product, but modified for our own use, 
but Pm not sure.” 

Osterwald: “How did you select the 
slug material, and where did it come 
from?” 

Senti: “That was working very close 
with, I, think, the Aladin Company, 
which was in the powdered iron business, 
and we'd work very close with them. 
Once we hada mix that was a combination 
of powdered iron, iron particle size, 
binder and so forth that worked, we 
really froze that formula and didn’t allow 
it to change at all. Every once in a while 
we'd get a shipment in where everything 
would go to pot, and we'd have to scrap 
the whole batch of cores. 

“The 32V—2, well that used the 70E-— 
8. In fact I think that was the first thing 
that it was used in, and we used it also in 
a little separate exciter that we built. The 
32V—2 was built by Ted Hunter, he was 
the project engineer on that. I think the 
exciter he used it in was just a dial and an 
oscillator, a 310B something-or-other. 
We sold quite a few of those. The guys 
would, that would be their high stability 
frequency source, and they could add 
multipliers and amplifiers to that. That 
was when people were building their own 
equipment. I retired about the time 
transistors were coming on strong, and I 
didn’t really get my hands wet in 
transistors, so I’m having to learn a little 
bit about transistors .just to keep my own 
TV sets working.” 


**End of interview** 


ER 
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A Mechanical Filter Adapter 
for the BC-312/342 Receivers 


By Brian Shore, CET, KV4EX 
2130 Jen Rae Road 

Green Bay, WI 54311-6348 
bsskv4ex@gmail.com 


As with many older communications 
receivers, the military BC-312/342 series 
have entirely adequate sensitivity and 
stability for shortwave listening and 
amateur radio use, but lack sufficient 
selectivity. Q-multipliers, double- 
conversion (“Q5er”) setups, and crystal 
filters are viable approaches towards 
obtaining increased selectivity, but the 
very best solution is to incorporate a 
mechanical filter into the existing IF 
chain. Unfortunately, there are rather 
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Figure 1: The Filter and It’s Enclosure 
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few efforts at construction of “mechanical 
filter adapters” documented in the 
literature, and most of these describe 
cumbersome outboard units which often 
require substantial receiver modifications. 

Therefore, in 1991 I decided to 
undertake construction of a plug-in 
mechanical filter adapter, which was to 
directly replace the existing 6K7 first IF 
tube, fit neatly into available space, and 
operate without any major modifications 
to the receiver. I had obtained a Collins 
F455C31 filter and, in accordance with 
a CQ magazine construction article, 
decided to usea pair of 5899 subminiature 
pentodes to interface the mechanical filter 
with the receiver and serve as the new 
first IF amplifier. 

Construction began with a strip of 16- 
gauge galvanized steel 1-11/16" wide and 
about 8-1/4" long, bent into a U-shape 
1-%4" inside and with both legs trimmed 
even to about 3-5/16 inch. Two notched 
and interlocking pieces of the same 
material are soldered within the U-shaped 
piece, as is a piece across the top. When 
fabricating such a unit, not only is it 
important to make sure that the size of 
the unit will fit into available space, but 
also that it is “keyed” properly so that the 
adapter will fit squarely when plugged 
in. In the absence ofa keyed socket punch, 
I used a standard punch but stopped 
short of completely punching through, 
carefully finishing with a coping saw and 
file to make the “key.” Actually, 18- 
gauge sheet metal would have been 
entirely adequate, easier to work with, 
and an easier fit for the octal plug and 
retaining washer. 
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filter transducer 
coils—thus improving 
signal handling 
capability and 
minimizing risk of 
burning out the filter 
coil (see references 
below). Since this 
receiver had an added 
OB2 voltage regulator 
tube: stoemreculate 
oscillator voltage, and 
since pin 6 is not used 
withetner OK 416 
followed logically to 


a ah run the +105VDC to 
pin 6 of the octal plug. 
C7 Pins 2 and 7 of the 


Contrary to the CQ construction 
article, I decided not to use full receiver 
plate voltage on either 5899, and not to 


octal plug connect to 
peu aes ott Meher Wey 


respectively, of each 


5899. The two 5899s in parallel consume 
the same amount of currentas the original 
6K7, so no receiver heater circuit changes 


allow plate current to flow through the are needed. 


MECHANICAL FILTER ADAPTER 
To replace 6K7 ist i.f. tube 


C1i-C5: Capacitors, bypass; 0.022 uF, ikV disc 

C6: Capacitor, grid coupling; 100 pF, 1kV disc 

C7: Capacitor, plate blocking/coupling; 500 pF, 1kV disc 
C8, C9: Capacitor, coupling; 0.01 uF, 1kV disc 

C10, Ci2: Capacitor, filter adjustment; 10-60 pF ceramic trimmer 
Cii, Ci3: Capacitor, filter resonance; 100 pF, 1kV disc 
C14, Ci8: Capacitor, bypass; 500 pF, ikV disc 

C16-Ci8: Capacitor, feedthrough; 0.005 uF 

FL-1: Mechanical Filter; Collins F455C31 used here 

PL-1: Plug, octal (pin 6 used for +105 VDC) 

R1, R2: Resistor, AVC filter; 470 k Ohms, 1/4 W 

R3: Resistor, AVC divider; 1.2 meg Ohms, 1/2 W 

R4: Resistor, AVC divider; 2.2 meg Ohms, 1/2 W 

R5: Resistor, gain adjust; 100 Ohms, 1/2 W 

RFCi-RFC6: Choke, decoupling; 8.2 mH subminiature 

RFC7, RFCS: Choke, RF filter; 2.7 mH subminiature 

V1, V2: Tube, type 5899 subminiature pentode 


(NOTES: 1- C7 used here is two 1000 pF units in series, one on 
each side of feedthrough terminal; 2- C11 & C13 depend upon 
specific filter type used; 3- R5 to be determined by 
experimentation to obtain proper gain). 


Figure 3: Parts List for the Adapter’s Schematic 
Electric Radio #347 April 2018 21 
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Figure 3, Left: The Component View of 
the Adapter 

Figure 4, Below: The filter fits snugly 
into the BC-312/314 receiver chassis. 


The Collins “C” package mechanical 
filter used here has 0.080" tip-plug sized 
mounting pins, so accordingly I soldered 
two printed-circuit type tip jacks to the 
opposite side for mounting. The pairs of 
signal pins at either end plug into standard 
HC-6/U type crystal sockets, which are 
spaced from behind so they are flush with 
the filter side of the sheet metal. To 
insure precise fit, the mechanical filter 
was lightly clamped to the sheet metal, 
after being installed into the crystal 
sockets; then the crystal socket mounting 
screws were tightened; then the mounting 
ears of the printed circuit tip jacks were 
bent 90 degrees, pushed on to the filter 
pins, and soldered to the sheet metal. 


The 5899 subminiature tubes are held in 
place with standard 3/8" nylon cable 
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clamps and are plugged into Cinch 8-pin 
sockets. The grid connection was made 
from a grid cap salvaged from a defunct 
tube, which was soldered to a small 
feedthru and insulating spacer. Virtually 
any “4-inch diameter piece of metal could 
substitute for the grid cap. 

All references emphasized care and 
extra precautions necessary in order to 
prevent signal leakage, which will 
seriously degrade filter performance. 
Therefore, I made generous use of 
subminiature RF chokes—also to reduce 
voltage drop over the usual filter resistors, 
as well as to reduce possibility of interstage 
signal leakage. Three feedthru capacitors 
are used between stages as well, with one 
each for +105 VDC, cathode return, and 
AVC voltage. Two small glass feedthru 
terminals adjacent to the feedthru 
- capacitors are used to pass heater voltage 
through the partition, with ferrite beads 
placed on each filament lead. There is 
also a similar glass feedthru, located near 
the bottom, which connects the coupling 
capacitor from pin 3 of the plug (the 
plate feed) to the input stage of the 
adapter. The cathode resistors and 
coupling capacitors were adjusted to 
provide roughly equal gain (about 18, in 
this case) as the original 6K7 stage has. A 
voltage divider reduces the remote-cutoff 
6K7 AVC voltage to a level more 
appropriate for the semi-remote-cutoff 
- 5899 tubes. 

Of course, I had to readjust the IF 
transformer slugs from the original 470 
kc to 455 kc, and I also replaced the stock 
pressure-mounted 470 kc crystal with a 
modern 455 kc HC-6/U type. This was a 
welcome bonus, as the modern crystal 
works better than the original. Needless 
to say, the steep 3.1 kc bandwidth 
GREATLY increases the utility and 
performance of the BC-312/342 
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Receivers, and all modifications are 
quickly and easily reversible! To date, 
this mechanical filter adapter has been in 
operation for 26 years, and has been 
unplugged only occasionally and briefly 
for troubleshooting purposes. 

Mechanical filters are available in both 
rectangular and cylindrical packages, 
most of which have a set of signal pins at 
each end (such as Collins ©, “E”,”F”, 
a Ser bye Oem ha Waray). and 
“N”) and are thus ideally suited in 
building adapters to replace double-ended 
tubes, such as the 6K7. However, some 
mechanical filters are packaged in 
cylindrical cases with both sets of signal 
connections at one end (such as Collins 
“H” and “J” units), which makes them 
especially suited in mechanical filter 
adapters to replace single-ended (e.g. 
6SK7) tubestoitie 3.1 and 4 kc 
bandwidths are probably the most 
suitable single filter for all-around use, 
while the 6 kc and wider bandwidths 
would be better for higher fidelity 
shortwave listening. Considering tuning 
rates and warm-up drift of older receivers, 
it probably would not be practical to 
utilize filter bandwidths narrower than 
3.1 kc; and, in fact, even the 3.1 kc 
bandwidth filter is a bit “tight” for AM 
use. 

References: 

1. E. Miles Brown, W2PAU, Using the 
Collins F455A-31 Filter, CQ Magazine, 
March 1953 

2. Dallas Lankford, Collins Disc-Wire 
Mechanical Filters, Parts 1 & 2, Hollow 
State Newsletter, 1985-1986 (exact dates 
unknown) 

3. Collins Radio Company Staff, Collins 
Mechanical Filters: General Catalog: Bulletin » 
1031B, Date not Specified 

4. Editors and Engineers, Ltd., A 455 Ke. 
Mechanical Filter Adapter, Radio Handbook, 
Fifteenth Edition (1959), pages 535-540 

ER 


April 2018 ae 


Rebuilding a Hy Gain CD45 II 
or Similar Antenna Rotor 


By Steve Fetter, WA8UEG 


smfetter@verizon.net 


The “Bell” line of rotors by Hy Gain 
has been around since 1981 when they 
purchased the rotor division from Cornell 
Dubilier, which had started selling them 
around 1950. Hy Gain is now owned by 
ME]. 

The antenna rotors owned and used by 
many hamsare usually in a high-exposure 
environment. Couple this exposure with 
a lack of maintenance, and components 
can, over time, deteriorate and lead to 
rotor failure. 

New rotors are expensive. Further, in 
considering the shipping and the cost of 
repair for a reputable repair shop to 
rebuild a Hy Gain rotor, you can save 
time and hundreds of dollars and by 
doing it yourself. If you’re so inclined, a 
quick (under an hour) and easy 
modification can be performed on the 
control unit that will add many great 
features, such as point-and-shoot rotation 
(rather than holding the paddles down), 
end of rotation protection, as well as 
other upgrades. These can be purchased 
with or without computer control, 
assembled or in kit form, for under $100. 

Little has changed with these rotors 
over the decades and the basic rebuild of 
all three is very similar. The main 
differences are that the CD45 does not 
have a brake and uses half the bearings of 
a Ham IV; the CD45 and Ham IV use 
two sets of bearings and the T2X has 
three sets. The gears and motor for both 
the Ham IV and T2X are more robust as 
well. 
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Disclaimer 

I do this purely as a hobby and for 
myself. I am not in the rotor rebuild 
business nor am I affiliated with any 
company that supplies parts for or repairs 
rotors. : 

Materials and Tools Needed 

You will need a large vise to securely 
hold the rotor in the proper rebuild 
position, brake cleaner or solvent (I use 
Brakleen from NAPA as it works 
wonders), low temperature white lithium 
grease (garage door lithium grease works 
well and is good to -20 degrees F, plus it’s 
available almost anywhere), a soft brass 
“tooth brush” style brush, an appropriate 
size open-end wrench and a flat-head 
screw driver, clean rags, a small, fine- 
metal file, which might but hopefully not 
be needed; Zip-Lock bags, and cups or 
bins to keep parts from getting lost. 

If you are interested in tackling a rebuild 
or are just curious in seeing what is 
involved, below is a step- by-step guide 
showing the process with everything that 
could need to be replaced. 

First, place the rotor in a vise upside 
down with the top V portion of the mast 
clamp facing toward the bench (if present 
remove the optional bottom mast support 
first) and then remove the four bolts on 
the bottom that hold the motor/pot/gear 
assembly. Carefully lift straight up and 
remove the bottom housing plate to 
expose the lower bearings (see figure 1) 
and set the assembly aside. Carefully 
remove the nylon bearing retainer with 
the bearings. The nylon retainer is split; 
locate where the split is and with one 
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Figure 1: The bottom housing plate is removed to expose the lower bearings. 


hand under the split and the other hand 
on the opposite side of the split carefully 
lift the retainer out, keeping the assembly 
as level as possible. Place it on a towel or 


inside a box. WORK SLOWLY AND 
USE CARE! 

Place some brake cleaner or solvent in 
a small can, remove the bearings from the 
nylon holder and place them in the 
cleaner. While they are soaking inspect 
the bearing roller track of the lower 
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housing cover you removed and remove 
all the old grease and grime using the 
brake cleaner and the brass brush. If 
there are any rough spots or burrs, remove 
them with the fine file. Now inspect the 
nylon retainer and bearings. If they are 
good, clean them thoroughly; if not, order 
replacement retainer and bearings from 
Hy Gain. 

Remove the two nuts and lock washers 


holding the motor and wiggle it back and 
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forth to remove the motor and pot as one 


unit. You do not need to disconnect any 
wires for removal. Push the motor/pot 
off to the side out of the way of the plate 
that holds the gears in place. Inspect the 
pot and clean with some contact cleaner 
— or consider replacing if necessary. (A 
new pot is $39.00.) Most just need to be 
cleaned. See Figure 2. 

Next, with the motor removed inspect 
the gears for wear. (See figure 3). The top 
portion of the gears is usually OK; it’s the 
pinion gears attached to the bottom of 
the reduction gear that need to be carefully 
checked for wear or damage. There are 


four gears. The top three are all the same, 
gear-and-pinion. The 4th gear is zinc 
and has a longer pinion gear; the bottom 
is three gears together, with no pinion, to 
form the spur gear that drives the larger 
main gear. If the spur gears are worn a 
complete gear kit can be ordered from 
Hy Gain, or individual gears can be 
purchased. 

Next, remove the main drive gear. This 
is done by lifting up on the gear from the 
opposite side of where the smaller 
reduction gears are located to an angle 
of 30 to 45 degrees and pulling the main 


gear up-and-out. Inspect it for any signs 


Figure 2: The motor and pot and now exposed. 
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Figure 3: Close-Up of the Gear Positions 
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ORIENTATE THE OPENING FOR ELECTR 
CAL LEADS TO THE FOGHT, 
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of wear and order a replacement if 
necessary. If OK, then clean with 
brake cleaner and brush; then lightly 
lubricate with lithium grease. 

If any or all the gears need to be 
replaced, remove the three screws 
holding the gear retainer plate in 
place using a flat-head screw driver. 
Lift the plate off, being careful to 
retain the washers on top of the 
studs holding the plate in place. 
Then push the bracket off to the 
side allowing access to the gears. 

See figure 4. Before replacing, 
lightly lubricate all the gears as well 
as the studs they fit on. Then stack 
the new gears in the order they will 
be placed on the studs as well as 
noting where any spacers and 
washers are located. (In case you 
need to run for an 807 and forget.) 
Note that there is a small spacer 
and washer on top of the 2nd gear 
down and a larger one on top of the 
spur gear (three gears together), as 
well as a stud that holds the three 
spur gears together. 


Figure 4, Left 
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Figure 4: Calibrating the Indicator Pot 


BEFORE REPLACING THE 
SMALLER GEARS, INSTALL THE 
MAIN DRIVE GEAR, with the tabs face 
up on the main drive gear. Also, make 
sure the flat washers are on top of the 
studs for the gear retainer plate and the 
spacers. 

Now replace the gear-retainer bracket, 
making sure the washers are on top of the 
studs. Lubricate the two studs that hold 
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the motor with some grease and replace 
the motor. 

Now is the time to calibrate the 
indicator pot. To do this, rotate the upper 
spur gear until the inwardly protruding 
stop on the main drive gear touches and 
just opens the left contacts of the limit 
switch (viewed with the limit switch 
towards you). This is the brass U-shaped 
channel and moves VERY slowly when 
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you rotate the gear. This is the clockwise 
end of rotation. The potentiometer arm 
should now be moved to its extreme 
clockwise position against the 
potentiometer stop. (See figure 4. ) 

Next, replace the upper nylon bearing 
retainer and bearings; lightly grease the 
nylon retaining ring as well as the rail 
and bearings. 

Grasp the operating mechanism by the 
base, and holding steady the main ring 
gear, invert the assembly and lower it 
into the housing. The serrated portion of 
the potentiometer arm must engage into 
the drive boss located at the bottom of 
the housing. The three drive bosses on 
the main gear must fit into the mating 
recesses in the top housing. All this will 
go right together with no problem if you 
have followed the instructions. The 

secured V portion of the mast support 


must face toward the bench. Rotate the 
gears so the stop just opens the switch, 
and then set the pot to its full clockwise 
position. 

Now it’s time to place the lower nylon 
bearing retainer and bearings in the 
bearing race (lightly greased) and place 
the bearing retainer ring in place, lining 
up the four holes with the threaded holes 
in the housing. Tighten the four screws 
to 85-inch pounds if you have the right 
tool, or just completely tighten with a 
large screw driver. (See figure 1.) 

I suggest that the control box be hooked 
up and the rotor tested prior to placing it 
back in service. Connectors for the control 
box can be purchased on eBay or from 
Hy Gain, anda short control cable can be 
made for testing purposes. 

As noted before, new rotors are 
expensive, but they are easy and 
inexpensive to work on 
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Figure 6: The Rebuilt Hy Gain Rotor 


and well worth the 
effort. Once rebuilt, 
they will again perform 
as well as a new rotor 
that today sells from 
$450 (CD45 II) to over 
$800 (T2X) and over 
$400 more if you want 
to upgrade the control 
box for point-and- 
shoot or computer 
control to any of them. 
For me that’s a lot of 
incentive for 


rebuilding! 


Eft 
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By Mike Bohn, KG7TR 
Show Low, Arizona 
Bohn48@msn.com 


Introduction 
The receiver shown below in figure | is 
a homebrew creation that covers the 
classic HF ham bands, i.e., 80, 40, 20, 
and 15 meters, plus the first 500 kHz of 
10 metersvelivoperates 26 varcinigle 
conversion radio on 80 meters and a dual 


conversion type for 40 meters, and higher. 
It receives LSB, USB or AM on each 
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The 75S-2B 


band. The architecture is similar to a 
Drake 2-B up to the second mixer, and a 
Collins 75S-3 from there to the audio 
output. That’s how I came up with the 
name “75S-2B.” 

The bulk of the radio’s circuitry is 
implemented with 10 miniature vacuum 
tubes, using vintage 1960’s hollow state 
circuitry. A touch of 21st century solid 
state flavor is added by two “Arduino” 
type microcontroller modules and 
ancillary hardware. These are used to 
implement the frequency counter/display 
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eiver, Part 1 


and BFO functions. An LCD readout 
indicates frequency, band and emission 
mode. The modern hardware was used 
primarily to provide functionality that 
was needed, but that could not be 
implemented using tubes. With the 
Arduino technology thrown in, you could 
say this is a sort of 20"/21* century 
hybrid. 

Most of this article will be focused on 
the vacuum tube aspects of the 75S-2B. 
There will not be a lengthy discussion of 
the digital technology and programming 
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used. That type of information is available 
on my web site at kg7tr.com for those 
who are interested. There will, however, 
be some discussion in part 2 of how I 
used (and attempted to use) the newer 
technologies to complement my hollow 
state design. While this may represent a 
departure from the traditional scope of 
Electric Radio, I hope readers will 
nonetheless find my Arduino experiments 
and their applications to tube gear of 
interest. In particular, there are some 
things that hollow state enthusiasts should 
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be aware of regarding use of those 
inexpensive digital synthesizer modules 
that have become very popular. 

This project got started with the 
acquisition of a new old stock (NOS) 
Collins SSB filter. I wanted to build 
some type of receiver to use it, and the 
idea of making a partial clone of a 75S-3 
series receiver seemed like an interesting 
challenge. The biggest obstacles would 
be the three oscillators that would need 
to be duplicated, namely the crystal 
controlled heterodyne oscillator, the 
permeability tuned oscillator (PTO) and 
the BFO. As most of us know, finding 
reasonably priced crystals at the right 
frequencies these days is next to 
impossible. Before International Radio 
called it quits their custom crystals were 
heading north of 50 dollars each. And 
nobody ever seems to part-out an S-line 
radio, so no relief there. Plus, there would 
be the requirement to build some kind of 
stable, homebrew VFO (a homebrew 
PTO would be out of the question). 
Given these difficulties, this whole 75S- 
3 clone idea simmered on a back burner 
until I learned about those new, 
inexpensive Arduino controlled RF 
synthesizer modules that are finding 
widespread use in the QRP segment of 
the hobby. These could be programmed 
to provide stable and accurate signal 
sources at any of the frequencies I needed. 
So it occurred to me I might be able to 
configure three of these modules to 
replace the three oscillators used in the 
795-3: 

This grand plan sounded good at first 
blush, but despite many, many months 
of experimentation it didn’t live up to 
expectations during the final integration 
phase. Several major modifications had 
to be incorporated when the radio was 


almost complete. In the end I had to 
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abandon using the solid state RF modules 
as substitutes for the first two oscillators 
in the receiver as originally envisioned. 
They simply generated too many 
unacceptable spurious frequencies. So, I 
had to revert back to good old fashioned 
hollow state technology for these 
functions. Only the BFO and counter/ 
display were still doable using Arduinos. 
This was also the point where the front 
end of the radio morphed into a Drake 2- 
B clone. Part 2 of this article will discuss 
in a little more detail the “learning 
opportunities” I encountered along the 
way. For now, I will just stick to the final 
configuration as it ended up. 

This: is not intendedaamsyeme 
construction article. Again, further details 
of this radio can be found on my website 
at kg7tr.com. I have not put together a 
parts list, mainly because the RF coils I 
used would be difficult to find or duplicate 
these days. Key characteristics for the rest 
of the parts can be determined by 
inspection of the schematic or from 
supplemental information in the text. 
Most of the hollow state circuitry after 
the second mixer is unremarkable, being 
very similar to the Collins 75S-3. Areas 
that potential hollow state homebrewers 
might find interesting include the 
preselector design and the crystal 
heterodyne oscillator that uses cheap 
microprocessor crystals. 

Mechanical Layout 

The radio uses good old fashioned rack 
and panel construction. It is built ona 10 
x 17 x 2 inch aluminum chassis mated to 
a 7 x 19 inch (size 4U) aluminum rack 
panel. The cabinet is;amaieerce! 
commercial unit from Hammond 
Industries (P/N RCDB1900713LG]1). It 
is much bigger and heavier than needed 
for this application, but was the smallest 


I could find. For this radio I was not 
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inclined to fabricate a custom cabinet 
from aluminum sheet metal as I had done 
for some of my earlier projects. 

Figures 2, 3 and 4 show top, rear and 
underside views of the chassis. At the rear 
is a vertically mounted 4 x 8 x 2 inch 
chassis used to house the frequency 


BFO modules. The 


numerous slug tuned coils in shielded 


counter and 


cans were scavenged from a junk piece of 
test equipment labeled “Iwo Tone RF 
Source,” bought years earlier at a hamfest 
for two dollars and probably made by 
Collins. These coils are plug-in type 
assemblies that can be pulled from their 
sockets after removing a screw from the 
bottom of the chassis. The two section 
variable capacitor used for the preselector 
is driven bya Millen 5:1 vernier reduction 
unit mounted directly to the front panel. 
~A homebrew dial is mounted to the vernier 
to indicate band limits. 
The main tuning capacitor in the front 


from a junk ARC-5 receiver. It is used to 
tune the VFO and the variable first IF 
circuits, and represents one of the major 
modifications to the original design. It is 
mounted vertically on standoffs because 
that’s the only way it would fit at that 
point in the radio’s construction without 
hacking up the front panel and chassis. A 
.125-inch-thick aluminum plate is 
mounted under the variable to stiffen up 
things. If] were starting over from 
scratch, this variable would be mounted 
directly to the front panel using the four 
feet that are part of the capacitor’s frame. 
I would also relocate the coils it tunes. 
right next to it. : 

Shields mounted on the chassis bottom 
add extra rigidity, separate the various 
circuits, and provide mountings for rotary 
switch sections. Flexible couplings are 
used where needed to compensate for 
minor misalignments. Also visible in some 
places are extra holes in the chassis due to 


center of the chassis is a three section unit 


the various modifications. I despise these 


BRO.) 
=355 KHZ | 


Figure 2: Top View 
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“monuments to poor planning,” but it’s 
a price I paid for not thoroughly 
researching the limitations of RF module 
performance during the breadboard 


phases. 


The main tuning knob was carefully 
drilled and tapped to fit a homebrew 
spinner. It is mounted to a .25 inch 
stainless steel shaft riding in a panel 
bearing, and coupled to the main tuning 
capacitor thru a flex coupling. The old 
ARC-5 variable was thoroughly cleaned 
and lubricated prior to installation. One 
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Figure 3, Above: Rear 
View 

Figure 4, Left: Chassis 
Underside View 


thing I have learned 
about these old 
variables is that you 
have to make sure the 
anti-backlash gears are 
not stuck together from 
decades of dried out oil. 
This. 1s, the See 
assembly with the spring in it that is 
driven by the worm gear. This applies to 
ARC-5 transmitter variables as well. A 
thorough soaking with mineral spirits or 
WD-40 usually does the trick. After this 
cleaning the whole tuning assembly is 
remarkably smooth, with virtually no 
backlash. As built, about 28 revolutions 
are required to cover the 500 kHz range 
of the VFO. The bandspread of the knob 
varies from about 19 kHz-per-turn with 
the variable at maximum capacitance to 
about 10 kHz-per-turn with it at 
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Figure 5: Close Up of Preselector and 
Main Tuning Controls 


minimum capacitance. This may be 
somewhat lower than the optimum tuning 
ratio for SSB, but it is what it is. Without 
any backlash present, I find it acceptable. 
Details of the preselector and main 
tuning controls can be seen in figure 5. 
As with my more recent homebrew radios, 
water slide decals were used to label the 
front panel and chassis, and for this radio, 
the preselector dial as well. The materials 


and processes used to do this are discussed 
starting on page 13 of the technical 
description at the bottom of the web 
page at: http://www.kg7tr.com/octal- 
tribander.html. 
Block Diagram Circuit Description 
A block diagram of the receiver is shown 
in figure 6. V1 operates as an RF amplifier 
on all bands. Band switched preselector 
circuits in the grid and plate of this tube 
are tuned by a dual section variable 
capacitor to peak signal response at the 
desired frequency, and reject other signals. 
Output of the preselector is fed to the 
signal grid of V2A, the pentode section 
of the tube. V2A functions as the first 
mixer for 40 through 10 meters, and as a 
straight through amplifier on 80. Its 
triode section is used as a crystal controlled 
heterodyne oscillator for 40 through 10. 
The selected crystal frequency is 4.0 MHz 
higher than the lower end of the band in 
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Figure 6: Receiver Block Diagram 
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use. The crystals used are very inexpensive 
microprocessor crystals procured from 
Mouser Electronics. It just so happened 
that the frequencies of 11.0, 18.0, 25.0 
and 32.0 MHz were available from 
multiple manufacturers for less than one 
dollar each. It was the availability of 
these cheap crystals on those exact 
frequencies that drove the final design to 
a Drake 2-B type front end. Cheap 
microprocessor crystals in the frequencies 
that would have been required to stay 
with a 75S-3 front end were not to be 
found from any source. On 40 through 
10 meters the oscillator signal is injected 
into V2A’s cathode to create the mixing 
action. On 80 meters the triode is section 


is turned off by grounding its grid and — 


removing its plate voltage. 

For all bands, the desired output of 
V2A is in the 3.5 to 4.0 MHz range, as 
peaked by two sections of the main tuning 
capacitor. This signal is fed to the signal 
erid (grid 3) of V4, the second mixer 
(actually the first mixer on 80 meters). 
The pentode section of V3 is the VFO, 
and its frequency is tuned by the third 
section of the main tuning capacitor. 
This frequency is always 455 kHz higher 
than the variable IF. The triode section 
of V3 is a cathode follower for the VFO, 
and its output is injected into the oscillator 
erid (grid 1) of V4 to provide mixing 
action. The output of V4 is the final IF 
frequency of A355 KHZ. 

Thus, the radio is basically a single 
conversion 80 meter receiver, with crystal 
controlled oscillator injection providing 
dual conversion for 40 through 10 meters. 
In addition to the Drake 2-B, this popular 
architecture was used in the Mosley CM 
1 and other receivers of the era. I even ran 
across itin some ARRL handbook designs 
using both tubes and solid state 
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technology. 

After V4, the radio looks very much 
like a Collins 75S-3. The 455 kHz output 
of V4 is routed through a 2.1 kHz Collins 
mechanical filter for LSB or USB, or an 
8 kHz Murata ceramic filter for AM. 
This is followed by IF amplifiers V5 and 
V6. Output of V6 is applied to the grid of 
V8 product detector, and both diode 
plates of V7. In LSB or USB modes the 
audio output of V8 is routed through the 
AF gain control to the signal grid of V7, 
which operates as a voltage amplifier. In 
the AM mode, detected audio from one 
of the diodes of V7 goes through the AF 
gain control back into its grid. Output 
from V7 is fed.to the audio output tube, 
V9, to drive the built-in speaker or 
external headphones. 

The other diode in V7 generates an 
AGC voltage that is added to negative 
bias from the IF gain control to control 
gain of the receiver. The AGC voltage is 
applied to the signal grids of V1, V5 and 
V6. A switch adds capacitance to the 
AGC line to slow down release time, or 
disables the AGC function in the off 
position. The S meter is connected 
between the screen of V5 and the cathode 
of V6, with appropriate resistors in the 
circuit for scaling and zeroing the meter. 

An Arduino-controlled RF module 
applies a BFO injection signal to the 
cathode of V8 in LSB and USB modes. 
This signal is turned off for AM. Another 
Arduino module fed from the VFO 
output functions as a frequency counter 
and driver for the LCD display. Positions 
of the bandswitch and mode switch are 
sensed by the two Arduino modules as 
contact grounds. This data is used to: a) 
set the BFO frequency, b) apply an IF 


offset value in the counter for correct 


- frequency display across the top line of 
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the LCD, and c) display the selected 
band and mode across the bottom line of 
the LCD. 

The power supply is all solid state 
except for the VR tube, and provides B+, 
filament and negative bias for the tube 
circuits. The +150 volt source is also fed 
to V10 to provide regulated B+ for V2B 
and V3 oscillators. A low voltage supply 
provides regulated voltages for the 
Arduino modules. 

Additional Detailed Circuit Notes 

The schematic diagram of the hollow 
state circuits is shown in figure 7. It is 
also available at KG7TR.com. Starting 
at the top left, the antenna input ts fed to 
a link on the preselector main input coil. 
Preselectors based on dual section variable 
capacitors work the same way in virtually 
every vacuum tube receiver I looked at. 
The one used here is very similar to that 
used in the Hallicrafters SX-117 and SX- 
146 receivers. Variable capacitor C1 tunes 
the preselector, and isa new unit procured 
from RF Parts. It has dual 365 pf sections 
that use a straight-line-frequency taper, 
such that the shaft is offset from the 
centerline of the plates, This means, for 
example, the capacitance at 50 percent 
rotation is about 107 pf instead of half of 
365 pf. Trimmers across each section of 


C1 add about 20 pfwhen fully tightened. 


Design of the preselector was an 
interesting exercise. I used a spreadsheet 
based on measured values of C1 at each 
five percent of rotation from maximum 
to minimum capacitance, and inductance 
values selected in four ranges (but five 
bands) by bandswitch sections S1A and 
S1C. Formulae in the spreadsheet 
calculate the resonant frequency in each 
range at each five percent of Cl rotation. 
A copy of the spreadsheet is available at 
keg7tr.com. The objective was to end up 
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with a tuner that covers 3.5 to 30 MHzin 
four ranges, using a single control (which 
in this case is C1). An additional nice to 
have is to ensure that none of the ham 
band segments result in settings of Cl 
that overlap each other. Not essential, 
but it does make the preselector dial 
simpler and less confusing. 

So it became a matter of using the 
spreadsheet to go back and forth between 
the bands and adjust values of capacitance 
and inductance to meet the design 
objectives. The starting point was 40 
meters using main coils L1 and L4, each 
tuned by a parallel section of Cl. These 
components are always in the circuit, 
and there are no additional capacitors or 
inductors in the circuit for 40 meters. 
The desired resonance peak on 40 meters 
is at about the center of Cl’s rotation. 

For 80 meters, additional 220 pf 
capacitors were added in parallel with 
C1A and CIB to cover 3.5 to 4.0 MHz. 

For 20 through 10 meters, no 
additional capacitance was used. Instead, 
additional inductances were connected 
in parallel with L1 and L4 to decrease 
total tank inductance, thereby increasing 
the resonant frequency. For 20 meters 
the additional inductances are L2 in series 
with L3, and L5 in series with L6. For 15 
and 10 meters the additional inductances 
are simply L3 and LO. 

15 and 10 meters are covered using the 
same coils, as indicated by the connections 
on SIA and S1C. The commercial 
receivers I looked at used extra coils for 
15 meters, but I found they weren't 
needed. As figure 5 shows, all the classic 
ham bands are covered without any 
overlap on the preselector dial. 

So by using inductances in parallel, 
preselectors are able to do the magic they 
do. It’s also worth mentioning that main 
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NOTES FOR SHEET 1 

1) The architecture of this receiver is foosely based on a Drake 2-8 front end up to the output of the second mixer (V4), and a Collins 
75S-3 after this point. Hence the name “75S-2B". 

2) Preselector range (C1A and C18) |s 3.5 to. 30 MHz in four ranges (15 and 10 meters use same range). 

3) First IF range (C2A and C2B) is 3.5 to 4.0 MHz 

4) VFO operating range (C2C) is 3.955 to 4.455 MHz. 

5) “T denotes paralle) trimmer capacitor on sides of C1A&B and C2B&C. 

6) V2A operates as a mixer on 40 thru 10 meters with injection from V2B xtal oscillator. On 80 meters xtal oscillator is disabled and 
V2A operates as a straight thru amplifier. 

7) Second IF is 455 kHz. 

8) An asterisk * denotes silver mica type capacitor. 

9) Solid state/Arduino modules on sheet 2 provide digital frequency readout and BFO injection signal. 
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Figure 7, Left Page: Schematic of the 
Hollow State Circuits 


coils L1 and L4 have link windings to 
couple the antenna input and V1 output 
signals into the tuned circuits of the 
preselector. Because the additional 
inductors used for 20 through 10 meter 
coverage are in parallel with L1 and L4, 
the same voltages appear across them as 
well. Therefore, no additional coupling 
links are required. 

_A6DC6 is used as the RF amplifier at 
V1.1 figured if this tube was good enough 
for the 75S series, it’s good enough for 
this radio. I suppose a 6BZ6 as used in 
the Drake 2-B would have been about 
the same, but I didn’t have one. AGC is 
applied to V1’s grid through a network 
‘identical to the 75S-3B. The capacitor 
connected to the mute line was added in 
the “B” version of the Collins receiver. I 
think it’s supposed to help the receiver 
recover faster when it’s unmuted. 


~ Asinthe Drake 2-B, -—- 


The triode section operates as a crystal 
oscillator on those bands. Each band has 
its own coil and capacitor combination 
switched into the plate circuit. A close up 
of the crystals and coils mounted on the 
bandswitch is shown in figure 8. The 
oscillator output is taken from the triode’s 
cathode as described earlier. On 80 meters 
the triode grid is grounded and the plate 
is open circuit, effectively disabling the 
oscillator. The pentode section then 
operates as a straight through amplifier 
with low gain asa result of the unbypassed 
1k resistor connected to its cathode. 
The output of V2A is coupled to the 
variable bandpass IF. The location of C2 
precluded short leads from its stators to 
L11 and L112. Therefore, these 
connections are run through RG 174/U 
coax as seen in figure 2. Each section of 
C2 is about 390 pf, which is way too 
much capacitance for the bandpass 
needed. Therefore, 91 pf padder 
capacitors are connected in series with 


C2A and C2B. If I had the variable from 


V2 is a 6U8 whose 
pentode section is used 
as; the: first) mixer/ 
amplifier, with the 
triode section serving 
as a crystal oscillator. 
This tube has both its 
cathodes connected 
together and run 
through a 1k resistor 
to ground. This 
common connection 
above RF ground 
allows mixing action to 
take place in the 


pentode section on 40 


through 10 meters. Figure 8, Close Up of Crystal Oscillator Board Mounted to 


Bandswitch: The microprocessor crystals were less than a 


dollar each! 
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the 6.0 to 9.1 MHz ARC-5 receiver this 
situation might have been better, since 
that capacitor is only 150 pf-per-section. 

The V3 VFO isa Colpitts circuit similar 
to those used in all my other homebrew 
projects. Tank coil L13 isa fixed inductor 
wound on a threaded ceramic core and 
enclosed in a shielded can. Values of the 
various fixed capacitors in the tank circuit 
were determined partly by calculation, 
and partly by experimenting with 
capacitors on hand. They are all dipped 
silver mica with the exception of a single 
47 pf, N750 ceramic capacitor used for 
temperature compensation. The RF 
voltage at the cathode of the pentode 
section is coupled the grid of the triode 
section, which acts as a cathode follower. 
The output of the cathode follower is 
then coupled to mixer V4, as well as a 
preamplifier used to drive the Arduino 
counter module. Unlike the 75S-3, no 
sideband shift is incorporated into the 
VFO. This would have required some 
kind of circuit to shift the VFO frequency 
by exactly the right amount for the 
opposite sideband, at every frequency 
across its range. I was not up to that task. 
As it stands, the VFO frequency does not 
shift, but offsets are incorporated into 
the counter software that ensure the 
correct frequency is always displayed. 
Even the center frequency of the AM 
filter is accounted for in the AM mode. 

After a 10 to 15 minute warm up the 
VFO is very stable, with no objectionable 
drift noted. It is also mechanically stable, 
especially with the radio mounted in its 
cabinet. Note the 91k resistors connected 
to the grids of V3. These are .25 watt 
resistors found at many locations in the 
radio. All of these could have been 100k 
in the .25 watt size if only I had some. 
But I do have a slew of 91k resistors in 


that size, so that’s what I used. 
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To finish up the Drake 2-B cloning, a 
6BEG at V4 is used as the first/second 
mixer to generate the 455 kHz IF. From 
this point on the radio is very similar to 
the Collins 75S-3. V4’s output is switched 
through FL1 for SSB or FL2 for AM. The 
fixed capacitors across FL1 were selected 
in test to resonate the input and output 
of the filter. For the AM filter, tuned 
matching transformers were necessary to 
maintain the same signal levels and S 
meter readings as SSB. The 2.2k load 
resistors are based on Murata data sheet 
information. 

V5 and V6 are IF amplifiers using 
conventional circuitry. A fixed and 
variable capacitor were used to resonate 
fixed inductance L16 for the simple reason 
I didn’t have any more slug tuned coils 
with enough inductance for 455 kHz. 
AGC is applied to the grids of both tubes. 
The S meter circuits connect the meter 
between the screen of V5 and the cathode 
of V6. As AGC voltage becomes more 
negative with stronger signals, the screen 
voltage on V5 increases and the cathode 
voltage on VG decreases. This causes the 
meter to deflect upward. R1 balances the 
circuit for no deflection when there is no 
AGC voltage. The sensitivity set by the 
resistors used yields a nominal S9 reading 
with 50 microvolts present at the antenna 
input. 

Note that the homebrew S meter dial 
shown in figure 1 starts at S4. The meter 
scale was calibrated using my HP 8640B 
signal generator and modern S unit 
standards described on Wikipedia and 
other Internet sources. These standards 
set S9 at 50 microvolts into 50 ohms at 
the antenna input, and back down from 
there at 6 dB-per-S unit. This means you 
get values of .2, .4 and .8 microvolts for 
S1,°S2’and"S3 réspectivelyywe Welly the 


truth is the S meter can’t even deflect 
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until the signal exceeds the AGC 
threshold, which for this receiver is about 
1.2 microvolts. This is a typical value for 
a tube receiver like this. The AGC action 
is “delayed” until the signal reaches the 
threshold to provide adequate gain and 
signal to noise ratio. A modern S4 
happens to work out to 1.6 microvolts, 
where my meter has just started to deflect 
upward, so that’s where the scale starts. 
The meter is accurate at $9/50 microvolts 
to within an S unit on each band and all 
frequencies within each band. Radios 
you see with S meter scales showing 
markings below S3 or S4, but with typical 
AGC thresholds of perhaps one to two 
microvolts at the antenna, are more likely 
based on about 3 to 4 dB-per-S unit 
criteria at the low end of the scale. 

The output of V6 is coupled through 
-L17 and L18 to V7 and V8. These coils 
are identical, and happened to have a low 
impedance link winding. So I decided to 
couple them together to make a double 
tuned transformer. This allowed using 
the tuned coil on L17 to feed the plate of 
V6, and the low end of the tuned coil on 
L18 to feed the AGC circuit. By 
experimentation it was determined that 
the .001 uf capacitor between the links is 
the value that provides critical coupling. 

The IF signal at the pin 5 diode plate of 
V7 is rectified to generate AGC voltage. 
The circuit works the same in SSB and 
AM modes. When positive peaks of the 
signal exceed the bias on the pin 2 cathode, 
the diode conducts and charges up the 
capacitors at both ends of the 4.7k resistor 
on the low end of L18. These capacitors 
provide a necessary RF path to ground 
for AGC and AM detection in V7, and 
SSB detection in V8. For AGC detection 
we are left with a negative DC voltage 
across the .01uf capacitor that depends 


on the signal amplitude. The bias on 
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V7’s cathode provides the “delayed” AGC 
action. No rectification occurs until the 
signal exceeds this threshold. When AGC 
switch S3 is in the slow or fast positions, 
the negative voltage across the Olpt 
capacitor is applied to the AGC bus to 
control the gain of V1, V5 and V6. When 
the switch is off the AGC voltage is 
disconnected from the AGC bus. 

The AGC bus is also connected to a 
network of 680k resistors and capacitors 
that determine the fast attack, slow decay 
characteristics needed for SSB. The only 
reason there’s two 680k resistors in series 
is that I didn’t have a 1.5 Meg, quarter 
watt resistor on hand. For slow AGC, a 
A7uf capacitor is connected across the 
network to increase the decay time. The 
other end of the AGC network is 
connected to the wiper of the R3 IF gain 
control, which is part of a voltage divider 
connected to the negative 75 volt source. 
When the receiver is unmuted, the voltage 
at the wiper of R3 can be varied from 
about 1 to 35 volts. This voltage is 
applied the AGC bus to manually control 
the gain of the receiver. When S3 is off, 
the AGC network is shorted out and the 
bias from the R3 wiper is applied directly 
to the AGC bus. With the switch in slow 
or fast the bias is applied to the AGC bus 
through the network. In this condition 
any AGC voltage present will be added to 
the manual gain bias. When the receiver 
is muted, a 12k resistor is inserted into 
the low end of the bias network, thereby 
increasing the voltage on the AGC bus to 
4a value that cuts off the controlled tubes 
for any setting of R3. 

When the IF gain is backed off from 
maximum, the grid bias on the controlled 
tubes goes more negative and the gain of 
the receiver is reduced. This means it 
takes a stronger signal at the antenna to 


activate the AGC. The increased bias 
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also causes the steady-state, S-meter 
reading to increase. The net effect is that 
the IF gain can be set so the S meter only 
deflects on SSB voice peaks, but still 
gives a true signal strength indication. 
This is a technique we are all familiar 
with on most SSB receivers even into the 
solid state era. With slow enough AGC 
decay we get reduced noise between peaks 
and words during a transmission. On 
AM reception there less benefit to be 
realized since the carrier level is constant. 

For AM reception, the IF signal applied 
to the pin 6 diode plate of V7 through a 
100pf capacitor is used. Rectification 
takes place, and the 100 pf cap filters 
most of the RF. The resulting envelope 
of the IF signal appears across the voltage 
divider formed by two 91k resistors when 
S2G is in the AM position. Further RF 
filtering occurs in the 470 pf capacitor on 
the wiper of S2G. The resulting AM 
audio is applied to the high side of the AF 
gain control R2. From here the signal 
comes off the wiper of R2 and goes to the 
control grid of V7. The triode section of 
V7 amplifies the signal and applies it to 
audio output tube V9, which drives the 
speaker or headphones through T1. A 
220 ohm resistor is series with the 
headphones greatly reduces annoying 60 
Hz hum while still providing plenty of 
volume. This headphone hum can be a 
pretty common problem with tube 
receivers. 

In the SSB mode, the IF signal at the 
grid of the V8 product detector is mixed 
with a BFO signal applied to the tube’s 
cathode. RF appearing at the plate of the 
tube is filtered by the two 470 pf 
capacitors and the 47k resistor in the 
circuit when S2G is in the LSB or USB 
position. From here the signal follows 
the same path as an AM signal. 

The power supply is straightforward 
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and uses conventional design. The AC 
power switch is ganged with the R3 IF 
gain control. Transformer T2 isa Stancor 
PC-8420 unit, and choke L19 isa Stancor 
C-2303. The choke has an inductance of 
2.5 henry, which is close to the critical 
inductance for the 90 to 100 mA of DC 
current being drawn. But it’s what I had 
on hand and it appears satisfactory, as 
the +225 DC voltage at its output rises 
only a few volts when the receiver is 
muted or the IF gain is reduced. Both 
these conditions reduce the B+ current 
being drawn by the AGC controlled tubes. 
This is offset somewhat by increased 
current into the V10 regulator circuit as 
the B+ voltage attempts to increase. There 
is nothing special about the 0B2 regulator 
circuit. I used two 750-ohm resistors in 
series because that’s what I had. They are 
connected together at pin 3 of V10 solely 
out of convenience. There is additional 
filtering for the B+ applied to audio output 
tube V9 to eliminate an annoying 120 
Hz hum I was getting in the speaker at 
minimum audio levels. The 680 ohm 
resistor and 220 pf capacitor in the circuit 
form a low pass filter that is totally 
effective. 

Transformer T4 is a reverse-connected 
filament transformer. Its 120 VAC output 
is half wave rectified and filtered to 
provide negative bias for the tube circuits. 
The output of T3 is full wave rectified 
and filtered to provide unregulated +18 
DC to IC regulators used for the solid 
state circuits. This supply was sized for 
the original configuration of the radio, 
and can source up to 500 mA of current. 
In the radio’s final configuration it is 
totally underutilized, but I decided to 
leave it the way it is. 

A Handy Piece of Test equipment 

When I got serious about this project, 


I knew I would be working with a lot of 
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Figure 9: LCR Meter in Use 


slug tuned coils with unknown ranges of 
inductance. Plus, I would have to design 
a preselector using accurate values of 
inductances and capacitances to make it 
come out right. I realized my trusty old 
Heathkit condenser checker and Q-meter 
were just not going to cut it. SoI procured 
a modern digital LCR meter off eBay to 
do the job. It is shown in figure 9 
measuring the inductance of a typical 
slug tuned coil used in this receiver. 
During the project it was in constant use 
measuring coils, chokes, and both variable 
and fixed capacitors. Now that I have this 
meter I don’t know how I ever got along 
without it. 

There are a lot of these kinds of meters 
available, and I make no representation 
that the one I selected is the best in terms 


of performance or value. It does measure 
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inductance to less than 1 pH and 
capacitance to a few pf with decent 
accuracy. Sometimes measurements of 
coil Q don’t make sense to me, but other 
than that it does just fine. I would highly 
recommend one of these meters to anyone 
experimenting with RF circuits. No more 
trying to calculate the inductance of a 
coil or fiddling with a cantankerous Q- 
meter and hoping for the best. Now I just 
measure the inductance and move on! 
Coming Up in Part 2 

In part 2 we'll take a look at a “black 
box” type schematic of the digital 
hardware and how it interfaces with the 
tube circuits. We'll also discuss at a top 
level what Arduino technology is about, 
review my efforts to apply it to this hollow 
state radio, and identify some things to 
watch out for if you plan to use it. I will 
also provide some references in case you 
want to explore it further. 

For those with an aversion to all things 
digital, I totally get it. I never had much 
interest in digital stuff either, and decided 
to try it out on this radio mainly because 
I thought it could provide easy solutions 
to some problems I needed to solve. | 
guess I also felt I should try to learn at 
least a little bit about it while I still can! 

If you are familiar with my previous 
homebrew projects (you can see them all 
at kg7tr.com), you already know that | 
am stuck in a kind of time warp of vacuum 
tubes, analog circuits, and VFOs made 
from scrapped ARC-5 parts. I am far 
from being a digital junkie. So I will 
endeavor to keep part 2 somewhat 
interesting, without delving into details 
of ones and zeroes and programming, a 
lot of which I don’t understand all that 
well myself. 


ER 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 ke. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 ke daily, Mornings Only at 6:00 AM MT MT, QSX 
K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 
3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WBOIQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern a with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc +/- QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill W4WHW), 
Jay (WB6MWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KS5LYN), or Adolph (WA5IGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6P>MPST 7PM PDST. Net 
control rotates: Brian (NI6Q) 1st Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed in a month. 

Westcoast Military Radio Collectors Net: Sat.@ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+ /- 25 Kc) @ 1800Z. Alternate 3760 kc, +/-25 kc. QSK Dave (VA3ORP). 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT Issue. 


How to Submit Ads: WE GREATLY ENCOURAGE ALL ADS 
TO BE SENT BY EMAIL. Ads are printed the way they are 
received. If an ad must be sent by regular mail, neatly print or 
type the information so it is LEGIBLE. Ads that are not legible 
will not be included. We are not responsible for ads sent by mail 
that are lost by the postal system or ads that are not legible. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as described 
above, and if you are over 20 words, send payment for the extra 
words at 20 cents for each word. Not all readers use email, so 
include phone numbers if a response is desired. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. aS 
Electric Radio i 
PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


(@e DEADLINE for May 2018 is: Thursday, April 26th! 
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HAM, ANTIQUE RADIOS, 
& TEST EQUIPMENT 


Below are the highlights, many more items not listed. 
Full catalog will be posted one week prior to the auction. 


HAM EQUIPMENT: Collins 32S-1, 75S-1, 312B-3, SM-2, R-388/URR w/cabinet, 
51J-4, rebuilt 30S-1 E.F. Johnson: Viking Ranger (electronically restored by 
Chuck Hurley, K1TLI), Viking Valiant, Viking Thunderbolt Amp, Viking 6N2, Viking 
KW Matchbox R.L. Drake: TR-4, T-4XB, SW-4A, MN-2000, R8B, TR7 complete 
station Atlas: 210X, 215X w/206 VFO, 350-XL Ten-Tec: Omni Transceiver 
Swan: 250, 270B, Astro 102BX, 100MX, Astro 150, IOOMXA Cubic: Astro 150, 
150A, 103, ST-2B, 1500ZA Amp Hallicrafters: SR-400A Cyclone Ill, SR-160 
Hammarlund: HOQ-110, HO-110A, HO-170, HQ-170A, HC-10 SSB Adapter 
Heathkit: Mohawk Receiver, Apache Transmitter, HW-18-1, SB-104, HW-16 
Stewart-Warner: R-390A/URR. Navy CV-591A/URR, Hoffman AU-64 Sideband 
Converter Gonset: Communicator III, 903A 2M Amp Some of the NEWER 
gear includes, Yaesu: FT-897D, FT-IGOOMP MARK-V Field Transceiver 
ICOM: IC-746PRO, IC-746PRO III Kenwood: TS-520S complete station, 
TS-700A Dentron: Super Tuner, Super Super Tuner Racal RAG790/GM 
Ameritron AL-80B Amp Bird Tenuline 2 Kw 30dB Attenuator/Dummy Load 


ANTIQUE RADIOS: Kennedy: Type 281 receiver, type 521 two stage amplifier 
Breting: 14, 14AX. Audiola One Tube Regen, Paramount One Tube Regen, 
Canadian Westinghouse 801 Tombstone, Philco, Sonora, Stewart-Warner, 

Brunswick, Kolster, Arvin, Atwater Kent, RCA, Zenith portables, and many more. 


TEST EQUIPMENT: Hewlett Packard: 3310B, 204C, 432A, 400FL, 6215A, 
6216A, 6234A, 6269B, 8640B, 8672A, 400D, 3575A, 5345A Lambda: Power 
supplies Marconi TF-1066B. Slotted Lines by various manufacturers. 


OTHER ITEMS: ER Mag dating back to 2000, frequency standards, 
mics, tubes and much more. OVER 300 LOTS! 


April 19th @ 7PM CDT — May 3rd @ 7PM CDT 
Nationwide Shipping Available. 


SC od U L Ry AN 73, David Schulman, WDOERU 


816.455.5520 or 913.568.3767 


AUCTION & REALTY, LLC david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 
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MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE ESTATE ITEMS: Viking 2 
transmitter; Heath Senica; Halli S-27 VHF 
RX, all restored. Swan 250 with PS/ 
Speaker; 2 Thordarson Chokes 10H one 
swinging one smoothing; More items. 
Can Bring to Dayton. Larry W3LW 
Inwill41 @ gmail.com. 


FOR SALE: Vintage National speaker 
NDC-8, with good 8" speaker. Good 
condition. $80 plus shipping. Email for 
photos. Roger, W7KVT. 
W7kvt @comcast.net. 503-857-0909 


FOR SALE: 2 Heathkit HW-2036s and 1 
HW-2036-3 w/original manuals ,for parts 
or repair. $25 for all, George, WAOKBT, 
Parker,CO, 303-840-2878 or 
george.stoll@utcg.com 


FOR SALE: B&W 850A Network $125.00; 
Military FR-149B AN/USM 159A 
Frequency Meter, perfect condition with 
all included accessories $200.00, Both 
plus shipping rwboyd @ yahoo.com (613) 
722-4098 


FOR SALE: Johnson Ranger |, $50, 
included PTT. B&W 5100B, $45, prefer 
pick-up. Herb, K9GTB, 217-851-1289, 
1727 S. Rodgers Ave, Alton, IL 62002 


© Power — RF — Hi-End Audio 
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Tube Testing Pros 
e Any/All Devices to 4kW DC 
© Gm/Mu/Rp - Curve Families - Noise/THD - “Decimal Point” Matching 


¢ Dynamic Testing Under Rated Load 

Email: John @tubetestingpros.com 
Phone: 844-677-1100 Toll-Free Internet: www.tubetestingpros.com 
Quantity and Dealer Discounts Available 


FOR SALE: Spare Transmitter PA Tubes 
for SCR-284; NOS. AN/GRC-9 Manual 
Original, $25. Dave, WB9WHG, (608) 515- 
3466, wb9whg @arrl.net 


FOR SALE: Vintage Receivers — Collins 
R-390A, HQ-170A, HQ-180, SX-117, SX- 
882 tarry, K/L, 360-225-3153, 
larryj @teleport.com 


FOR SALE: Hi-Res VHS Tapes. R- 
390A, 75A4,SP-600-JX,Addendum. All 
new and never played in original sleeves. 
Asking $175. Mike, w7fkf @ fast.net or 214- 
770-0408 


FOR SALE: Collins KWM-2 Transceiver. 
Excellent Electric and Cosmetic 
Condition. $675. Burl, 530-346-8713 


FOR SALE: BC-223A, shock mounts, AC 
PS, ATUs, low output. Photos available. 
$250. Brian Roberts, K9OVKY. 130 Tara 
Dr., Fombell, PA 16123 k9vky @ verizon.net 


FOR SALE: Spare Transmitter PA Tubes 
for SCR-284; NOS. AN/GRC-9 Manual 
Original, $25. Dave, WB9WHG, (608) 515- 
3466, wb9whg @arrl.net 


FOR SALE: Gonset Twins, G-77a and G- 
66b. All cables and matching power 
supplies and manuals. Andy, 
K6RY,candoandys @aol.com. 559-903- 
2482 


FOR SALE: Western Electric Model 310B 
broadcast transmitter. Excellent 
condition, on 1925kHz. B/O or trade. Gary, 
K6GLH @volcano.net or 209 418-4741 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the | 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes Large Speakers _ 


Military Equip Telephone Equip | 


Boat Anchors Old Computers _ 


Manuals Test Equip 


Components _ ... and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


HamGHiFi 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


=i 


FOR SALE: BC-348 radios and parts. 
Three receivers, three dynamotors, one 
mount, and some spare parts. All were 
one modified for AC power. $350 takes 
all, pick-up only, please. Mike, KE6UXV, 
Auburn CA, 530-210-1148 


FOR SALE: Hammarlund HQ-170A, $50. 
Hallicrafters HT-32, $50. Eico model 315 
signal generator, $20. 2 meter amplifier 
made by RF Concepts, model RFC 2-23, 
2 watts in, 30 watts out, like new, $35. Ed, 
WA7DAX, 801-598-9217 


FOR SALE/TRADE: Early issues CQ, 73, 
Ham Radio, QST, ARRL Handbooks, 
Editors & Engineers Handbooks, Popular 
Electronics, Radio Electronics, 
Electronics Illustrated. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q @juno.com 


SACRIFICE: 1940 Philco #42-842 (122) 
Three-Way Portable, intermittent 
operation. Schematic, Instructions. Pay 
just UPS with Money Order. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 


FOR SALE: 8 repairable 1930’s wooden 
console radios. Call for more info, Walter, 
718-456-1988 
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FOR SALE: ALPHA AMPLIFIER OWNERS 
New panels for Alpha 76A, 78, 374, 77Sx 
and 77Dx. Contact John Stanford, KF6l, at 
wb8svn @gmail.com or (714) 412-7399 
with your requirement. 


FOR SALE: Autek, Eico, Heathkit, lcom, 
Knight, National, and Tektronix gear. 
Please email for list. David Justis, KN@S, 
dijustis! @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 


FOR SALE: Vintage Electric Piano, 
Hammond M3, tubes amplifier built in, 
pick up only, $290. Toshi Yamada, 7107 
175th PL SW, Edmonds, WA 98026 
jaiftc @ hotmail.com 

WANTED: Dead but physically nice 3-400 
or 3-500 tube for desk light for my shack. 
mhutnick @ ptd.net W3MCH 

WANTED: 3 or 4 85kc IF transformers and 
BFO transformer from BC-453, or 
complete BC-453 junker for same parts. 
John Perry,K5ICI, 870-647-1244 
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awarded for the best! 


this event. 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 138406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 

DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 
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6th Annual WI9DYV Boatanchor Hamfest 
July 21 - 22, Jonesborough, TN 


This year’s event will be held, once again, at Storybrook Farms in 
historic Jonesborough, Tennessee on July 21-22. Plans are being made 
for numerous technical discussions, fleamarket (including a fee based 
“deluxe” fleamarket which is shaded, has electricity, an open soft drink 
bar and bathroom facilities). We'll be providing a listing of nearby 
motels. Every year this event gets bigger and better. If you're 
into” ’boatanchors” you don’t want to miss this! Make plans to attend. 


Bring and display your home-brew and boatanchor restorations. Prizes 


QST - Call for Presenters! We are looking for folks to present topics 


about restoration, homebrewing, history of vintage manufacturers, 
using new technologies, etc. Don’t be shy! Contact us for details. 


e Visit http://www.ce-multiphase.com for the most current details on 
p p 


¢ Address any questions to nick.tusa@tusaconsulting.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100I/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NuJ bill. riches @ verizon.net 609-465- 
5005 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $17.00 
delivered, $18.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 ..-. 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 
Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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DIGITAL VFO CO 
COLLINS , 


Includes A 
2./MHz Crystal 
Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  http:// 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 
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LLINS S-LINE & DRAKE R4 SERIES 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO « NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


DRAKE 
YY a All Tuning 
are o Is Done With 
- The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
| Stability 
$250 + $15 S&H 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: Globe King 400 FR deck Jim, 
N3JUH, 610-419-6083 thank you 


WANTED: AN/APN-1 REBECCA Receiver/ 
transmitter RT-1A/APN2 and associated 
components for a C-47 restoration project. 
Mark, WOPXM, 303-278-3908, 
mmckeown @tde.com 


WANTED: Zenith model M660A 
communication receiver operator and 
service manual, originals or copies will 
work. Paul R. Rehkopf, 340 N. Monroe ST, 
Montpelier OH 43543, phone (419)-485- 
4388, E-mail mkrprroh@live.com 


WANTED: Quantity of crystals, 5500 kc 


and 5595 kc. Steve Bartkowski, 708-243- 
rr ie} 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- : 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1M, (With Voltmeter),..........00 Piha a A . $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ..... ieee, $7.50 


@oeeeceseeeoneeece 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


| Metered Inrush Limiter, 
Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 


Series ] + Disk 1 
R.L, Drake Co. 


Now all of your Drake service 
information can be in one place and you 


System 
Requirements: 
Any computer with 
Adobe Acrobot Reader®, <9) 
Performonce will vory 
depending on speed of 
the computer. 
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won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Heathkit HP-24 Power Supply. 
Contact Bill w3kbs1@gmail.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Hallicrafters SX-115 parts radio 
or tuning dial, S-Meter and bracket, RF 
GAIN and ANT TRIMMER knobs, and two 
piece front panel. Gary Harmon, K5JWK, 
210-657-1549 or gharmon @idworld.net 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 


working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB4O0GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 


Harry Weber, KC9QID, 4845 W. 107th St., prs 
Oak Lawn, IL 60453-5252 Then you should join the 


WANTED: ARC-5 transmitter racks MT Quarter Century Wireless Association, Inc. 
Gaver. 15,75. “Steve; “K2DKT" 
skeller53 @ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed http dAwww.qewa.orgijoin-renew.php 
by illustrator Otto Eppers W8EA - W2EA. For more information please contact 


Immediate CA$H. Pete, NL7XM @arrl.net om@qewa.org 
or PO Box 3026, Easton, PA 18043-3026 


Licensed atleast 25 years ago and licensed today? 


To Join or Renew visit: 


for the Radio Amateur a 


7 | This book has everything you need to 
moter 2 know about the art and science of 
ULM wee thermatron design and construction. 

pe ‘mea It pulls together thermatron types 
 pewresincaey and characteristics, thermatron 

homebrew techniques, and how to 

design audio and RF triode and 

pentode circuits. The book is 233, 8.5 

x 11” pages, packed with hundreds of 

photos, schematics, diagrams, charts, 

and formulas. Grayson Evans, 

TA2ZGE/KJ7UM has been licensed 

since 1962, grew up on thermatrons, 

spent 40 years in the electronics 

Se winral sed emia Wubeieg sont Gea industry, and is bored to death with 


thermatron oscillator design, This book has everything you . 

need to know about the art and science of thermatron design sol id—state! 

and construction. it is 287, 8.5 x 11" pages, packed with 

Sale of photos, cg eae ean tan, ao se - 

formulas. Grayson Evans, TA2ZGE/KJ7UM has been license N OW A | bi 3 th 
since 1962, grew up on thermatrons, spent 40 years in the Val a e rom e 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! E e€ Cc tri Cc R a d i oO B O O ksto re ! 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS’ WIRELESS,’ NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nqg5t @tx.rr.com, 214-629- 
8759 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 } 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 
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WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others cn mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KCQ9QUNL, Curt Gidding, 
curtstamp @aol.com 217-359-4017 


WANTED: To complete SCR-178 set, 
Generator GN-37, Lamp LM-18, Wiring 
diagram that screws into the case lit. 
Robert Forte, RVFORTE@GMAIL.COM 
732-894-3558 


WANTED: Information from owners of the 
BC-186 regenerative receiver for a new 
ER article. Please contact me if you own 
one of these sets. Phone me before 
8:30PM Eastern time at 607-754-2848 — 
leave a message and | will return your call 
or email me at wa2ejt59 @stny.rr.com 
Thank you! 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


e World Class 


¢ Your Resource for * * Collins Radio * * 


¢ Offering Unparalleled Free as wellas.. 
e ....Exciting Member Benefits 
Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


© Comesee what the excitement is about 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 3895 
Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are welcome. 
k8wozdan @ gmail.com 
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— ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 124 pages as of April 2018. 


$27.00 plus $7.00 Shipping 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages 


stad ipgDib oR dix de eisai tpn ash Met cara SOG AM: AAI coe tate eee, 5 Cie aay ee ee $47.00 plus $8.00 Shipping 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVEMISING. ----------------------------------- nanan nanan nnn enna enna nce nn enn nce en ene n nen nn nanan $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.---------------------------------------n----=---== OUT OF STOCK 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.-------------------------------r0n-n nnn nn nnnnnennnncnn $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


is excellent. -----------------------------------nnnnnnnn neem nn nn macnn nnn n enna nnnnnnnnnnn enna cnnnnnnnn nnn anne sane $24.95 - 10% - $22.45 
Practical Radio Repair, VOIUME 1: .......ccscssecssseesseeenensseeseeeeneeensnuenecnseeaneeenseensseensnensaes $26.95 
Practical Radio Repair, VOIUME 2: ..........sssssesseeesseeenseeeesneeenseansnnnenenseeeensecesnsnesensasensaes $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and QOOd PhoOtoS, -----------=--==-====== 
een ene nanan $25.95-10% = $22.45 
Tube Ty pe Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ............. $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis -------------------------rnnnnnnnnnnnnnnnnnnnne $29.95-10% = $26.95 
Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative.------------------------------~------nn anon nn nn nn nnn nnn nnn nonce nner nn oe $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It's recom- 
mended for experienced repairmen and novices alike, 92 PageS. ------------------m--nmn nnn mm $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


Anti Olesmmanuoning (Adio COMMUNICATIONS Of ING Gay. =------s-<F ramen" Sacerwn sores soess ross ares ase sana $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
wana nn nnn nnn Hann nn nn nnn nn nnn nnn nnn nnn ae $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders. Please Note: When the 
remaining stock is gone, this book will be out-of-print. ----------------------rmnnnnnnnnnnnnnrrnr nnn $21.95 - 10% = $19.75 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Hollow State Design and Tube Type Transmitters are shipped for $6.00 each. 
Shortwave Receivers Past and Present is very heavy and shipping is $7.00. 
For other books, please add $5.50 shipping for ane book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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Subscription Information 


Published Monthly 

The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 7 
Subscriptions and renewals maybe purchased online at ‘ 
WWW.ERMAG.COM oe 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 
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James Beyer 
6213 Countryside Lane 
Madison W) 53705-1025 
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READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


te tc UE daa 73, David Schulman, WDOERU 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 OF 913-568-3767 
SOLD FOR $2,255 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


